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INTRODUCTION 



Eves the most primitive people in the world have their 
theories on the origin of mankind, and the same elusive 
problem still has its fascination even for ourselves. We 
take a sort of fatherly interest in the struggles and hard- 
ships of our early ancestors, and the story itself is a record 
of fine achievements by which man, who was once hardly 
so comfortable as a squirrel or a chipmunk, rose to the 
peacefully luxurious condition which prevails, now and 
then, in most of Europe and in the United States. It is 
the most complicated of all stories, for in it is involved 
almost every science and the history of almost every ait 
and craft in which man has every exercised himself In 
consequence, the literature of the subject is enormous, and 
seems yearly to increase both in amount and in complexity. 

The convenient word “ anthropology " includes geo- 
logical, anatomical, zoological, archseological, and ethno- 
logical questions or problems which are of extreniedilficulty, 
and on many of which there is a radical difference in opinion ; 
moreover, these are but a few of the sciences concerned. 
No one, however omnivorous his reading, could possibly 
learn and digest all the available literature. 

However, during the last few years, the mists which 
obscured the story of mankind seem to be beginning to 
clear away, and it is now possible to trace more or less 
clearly the general course of his ascent. Naturally only a 
sort of large scale-map can be outlined, for undue persis- 
tence on unnecessary details would obscure the general 
scheme. It has often been impossible in the following 
pages to do justice to views and theories which arc of 
great importance, partly for want of space and partly 
because mention of conflicting opinions would have 
hopelessly confused the narrative. But it seemed to me 
that the story of humanity was becoming quite incompre- 
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hcnsiblc to the ordinary educated reader, because of the 
very abundance of technical and often quite unintelligible 
information. 

Mr. Waterman has an interesting legend current amongst 
the Dicqueno Indians of California. These people were 
collected together to listen humbly and obediently to the 
Great Serpent. This snake, who had swallowed all learning, 
was going to teach them how to dance. But as lit came 
coiling in through the roof, and continued to come in with 
an apparently endless scries of coil after coil, they became 
thoroughly frightened at the indefinite amount of him, 
and hastily set fire to the house, and him. 

It would surely be a great pity if ordinary intelligent 
readers could no longer follow comfortably the most 
interesting of all sciences, and we have therefore avoided 
technical terms wherever it was possible, and we have 
tried to keep the main outline clear and consecutive. I 
have endeavoured, as far as possible, to avoid repeating 
what has already been given in full detail in books of the 
same nature, and preferred foreign authorities as being 
less accessible to the general reader. It must also be 
remembered that to every question discussed in the 
following pages, there are not merely two, but several 
sides. The solution is always a matter of probability and 
balance of evidence. I have selected that solution w hich 
seems most satisfying, and which best explains the facts 
as at present known. 

I have also to express my sincere thanks for kind 
permission to use various illustrations especially to 
M. Frobenius, M. l'Abbe Henry Brcuil, Professor Rutot, 
Dr. Smith Woodward, M. Dnarvent, M. Dconna, Dr. 
Duckworth, Mr. Fisher Unwin, the Editor of the ///ns- 
trated London News, of the Bureau of American Ethnology, 
and of L* Anthropologic, the Geological Society, Messrs. 
Pratt, Seler, Gomes, Hutton, and Swann. Also to Mr. 
Hitchcock of Laurieston School, and his young pupils 
McNeil and Proudlock. 

O. F. SCOTT ELLIOT. 



February 1914 . 
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PREHISTORIC MAN 

AND HIS STORY 

CHAPTER I 

THE PREPARATION OF THE EARTH 

This world, according to various eminent authorities, 
has endured for at least 20,000,000, or at most some 
370,000,000 of years. The difference in these estimates is 
only what might be expected, for they are based on 
different data, and calculated by observers who were 
interested in different sciences. 1 We are, as good evolu- 
tionists, bound to believe that there was an ancestor of 
man from the first moment that life, of a sort, Ixrgan to 
stir and exert itself in the archaic slimes and cores of the 
very earliest world; but no one would agree to cull by the 
name of Wan such creatures as Amphioxus, worms, or 
even a reptile, however thcriomorphic it may have been. 
Even a “ little wailing lemur," in spite of an affectionate 
disposition, and, no doubt, many other engaging qualities, 
cannot be called Human. 

Where, then, should we begin the story of the ascent 
of mankind ? That is a very difficult question ; indeed, 
very great harm has been done, and many violent con 
troversies aroused, through a want of definition, which 
still confuses the issues and biases the reasoning even of 
some of the best of our authorities. There must have 
been a time when our ancestor had already developed the 
physique and bodily characteristics of a gf nerali/cd homo 
sapiens, but had not yet grown into an intelligent being 
capable now and then of acts of human kindness. There 
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r8 Prehistoric Man and his Story 

must also have been a long apprenticeship, during which 
finger and thumb, eye and brain, courage, prudence, 
family affections, and spiritual cravings acted and reacted 
on one another ; all through this period the most rigorous 
selection was at work. That type only which remained 
adaptable, and had promise of the man that was to be 
succeeded in surviving. 

There may have been many side-tracks of descent 
which promised immediate benefit to one series of de- 
scendants or another; but these, after great success in 
their own geological epoch, have disappeared, or may 
possibly be represented to-day by lemurs, living monkeys, 
or anthropoid apes. The point is, that the ancestor of 
mankind was once a soulless brute, and that a certain 
grade of intelligence and some sort of spiritual possibility 
are necessary specific characters of homo sapiens. At 
what period did he obtain these accomplishments ? It is 
in the highest degree difficult to get any clear under- 
standing of the intellectual status or moral character 
of beings whose remains consist of a jawbone, three teeth, 
or a few slightly chipped stones. Nevertheless, there is 
indirect evidence and some ingenious speculation, which 
must be noticed later (sec p. 45). 

If these considerations were neglected, the story of 
man’s ascent would be essentially false. Had it not been 
for keen intelligence and some virtue, a creature equipped 
with such feeble weapons, whose young are quite helpless 
for at least three years, could never have managed to get 
through the cold horrors of four successive ages of Ice. 
We are never in doubt as to the essential humanity of 
any the lowest and least civilized living savage ; but 
which entry on the long pedigree of our ancestors can be 
called the first man ? We shall try in what follows to 
place all available evidence before the reader, but in this 
first chapter desire only to expiain, so far as one can do 
so, the preliminary stages in the preparation of the earth. 

True mammals only begin to appear during the Eocene 
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period. In strata of the next following (Oligocene) period 
certain stones, or eoliths, have been found, which seem, 
according to some specialists, to have been rudely 
chipped by the hands of an intelligent creature. Similar 
eoliths occur in the Miocene period, which has been 
reckoned at i,Soo,ooo years, and also in the Pliocene, 
which lasted 900,000 years. Towards the close of this 
age the evidence becomes more definite, and, according 
to some of the best of our authorities, man, or a creature 
closely resembling him in physical characters, lived all 
through the last, or Pleistocene, period — that is, through 
all the four Ice Ages. These, according to James Geikie, 
occupied from 500.000 to 1,000,000 years. 

Even the very lowest of all these estimates represents 
a lapse of time which no human brain can quite com- 
prehend. If we allow twenty-five years to a generation, 
then, taking the lowest estimate, father and son followed 
each other for some 50,000 generations before the very 
beginning of the recent period. But only some thirty-six 
generations ago some of our ancestors were savage North- 
men and Vikings, who enjoyed tossing babies on thrir 
pikes, and were in body, mind, and sentiments decidedly 
different from ourselves. But it is hardly necessary to 
go farther back for a beginning than the Eocene ar.d 
Oligocene, which probably ended, as we have seen, at 
least 3.200,000 years ago. 

During the Eocene period a great ocean extended from 
the Spanish Pyrenees to Japan. Northward it covered 
the whole of that part of Europe where long afterwards 
the Alps were to appear, and to the south it passed far 
beyond the limits of the Mediterranean, covering most of 
Egypt, most of Arabia and Persia, as well as the site 
of the future Himalayas, and so eastward to China and 
Japan. The existence of this Nummulitic sea is of great 
importance to the theory- of human origins. It was surely 
a genial warm-water ocean extending upward into the 
heart of Europe, and with numerous bays and indentations 
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of the coast-line. It is. at any rate, dear that warm 
water from the tropics must have had a fairly free course 
all the way from Yokohama to London. 

In North America the sea in Eocene time overlapped 
part of the United States coast-linc from New Jersey 
southwards and round the Gulf of Mexico. It seems to 
have submerged Central America and to have also covered 
part (the coast ranges) of California and Oregon. The 
conditions were therefore apparently similar to those in 
Eocene Europe; the coastal climate would be on the whole 
warm and genial. Along the shore of this ocean both in 
Europe and America were many wide bays and river 
estuaries. The most famous, perhaps, are an arm of the 
sea that extended up the Mississippi to the Ohio mouth, 
and another which covered the site of London, and in 
which the London Clay was deposited. (This was 500 feet 
deep in Southern Essex). There was also another in 
France which ran up from the Loire mouth across Vendee 
and into Brittany. 

But here and there along this Eocene shore-line there 
may have been locally colder conditions. 

The mountains (which are now hills) of Scotland and 
Wales, or of the Archaean districts of Bohemia, may have 
been covered with district icc-shccts, and glaciers may 
have flowed from them. Thus erratic blocks in strata of 
Eocene age near Vienna seem to have been carried by ice 
from the then extant mountains of Bohemia. But with 
the free ingress of currents of warm water from the tropi- 
cal ocean all the way from San Francisco to New Jersey 
and from Bournemouth to Japan, the climate must have 
been at least warm, temperate, and comfortable. 

The Eocene flora seems certainly to be one which is 
most likely to have flourished in a genial if not quite 
tropical climate. It included Palms, some of them of 
large size, Ficus (Figs), Breadfruit, Magnolia, Eucalyptus, 
Almonds, Eugenia, Laurel (Lauras), Cinnamomum, Musa, 
Walnut, Sassafras, Liquidambar and Grevillea. These 
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might, all of them, have lived comfortably in a climate 
like that of modern Greece or the Canary Islands, Others 
such as Sequoia, Thuja, and especially Oak, Hazel, Alder, 
Poplar, Willow, Hawthorn, Prunes, Hederai Ivy), seem to 
be temperate plants, such in fact as one would expect to 
find in the lowlands of Scotland or in the Eastern United 
States. Some authorities have suggested that in those 
early days plants had not yet adapted themselves to aJl 
the variations in climate and habitat which exist to- 
day. There is probably some truth in this ; but if one 
tries to realize the probable conditions along the shore-line 
of the Eocene sea, there is very little inexplicable in the 
fact that such plants as alder and breadfruit, tigs and oaks, 
were deposited in the same estuary. 

Owing to the peculiar distribution of land and water 
and the probable course of oceanic currents, there would 
be, along the whole line from San Francisco, Gulf of 
Mexico, New Jersey, Bournemouth, London, France, and 
Spain, very similar climatic conditions. In favoured spots 
the warm flora would extend far farther to the north than 
it ought naturally to do, and in these places especially, any 
river coming from the higher ground might quite well 
have brought with it leaves from the oak or even pine- 
woods, as well as willows, poplars, alders, and hazel-nuts 
from upland valleys. One curious point has been made 
by several observers who have specially studied this evi- 
dence. Though there were grasses, sedges, and herba- 
ceous plants, these were but poorly represented. 

The trees and shrubs were probably scattered with a 
calcareous soil visible between the scanty and distant 
tufts of small wiry shrubs or perhaps Carcx. Arundo 
and Phragmitcs may have fringed the lakes and Cypcrus 
occupied the marshes much as they grow to-day. 

But it was not an age of grass-lands, nor, so far as one 
can judge from the confusedly mixed elements of the flora, 
an age when there were dense tropical forests or great 
woods of pure oak or pine. 
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If these conditions are at all near the truth, insects, 
millipedes, lizards, and snakes were extremely abundant. 
Many of the mammals seem to have been insectivorous, and 
the ancestor of the modern hedgehog, pig, tapir, and deer 
have been more or less doubtfully recognized. But along 
with these more or less modern types there were survivals 
of older days, for the most part uncouth and strange- 
looking creatures, often huge in body but very weak in 
brain. For the story of man the important point is that 
remains of lemurs have been found in the Loveer Eocene 
(Puerco l>eds) of North America. They are followed by 
monkeys as well as tapirs (Middle Eocene), and insec- 
tivorous animals in the Upper Eocene (see p. 85). So 
one naturally wonders if a sort of generalized lernur- 
monkev-man could have lived on Lhe Eocene coast-line. 
We have seen from two sets of evidence, which arc 
quite independent of one another (the set of the ocean 
currents and the character of the plants), that the 
climate was apparently warm and genial, but not oppres- 
sively hot. 

Such a creature could sorely live fairly well along the 
seashore. There seems to have been an abundance of 
oysters (Thanet, Woolwich, Bagshot, Bracklcsham and 
Barton beds, Calcairc Grossicr of France and also 
Belgium), as well as of other shellfish. He could, even 
without special weapons, grapple with turtles and tor- 
toises. I nsect life, judging from the special insect-eating 
animals and probable climate, seems to have been abun- 
dant. On the bushes by the rivers and along the shore 
there were all sorts of fruits and nuts. For the subsistence 
of our lemur-monkcy-man in the early stages of evolution, 
what fruits would seem a priori most suitable P 

I think that one would select the banana and bread- 
fruit. Ancestral forms of both were flourishing in the 
Eocene. Many other fruits with which man has been 
afterwards continually (perhaps one might venture to say 
most intimately) associated occur at this period. These 
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are, most of them, found in so many places that one ia 
apt to think they were then of world-wide distribution. 

In the temperate brushwood and on river-sides, acorns, 
hazel-nut, hawthorn, sloe, cherry, and plum might be 
found Here and there he might alight upon a walnut or 
almond ; figs also of one kind or another seem to have been 
common. Palm-trees existed, and some of them were of 
enormous size. 

If the idea of climatic and other conditions which we 
have tried to express is at all correct, there ought to 
have been many bulbs ; but these would seldom be pre- 
served as fossils, for they would grow in drier land away 
from the river-bank.* Birds, who had not yet learnt any 
special fear of mankind, would nest in the bushes and 
roost in the branches. There is nothing to show whether 
the honey-ant, termites, and the honey-bee existed in the 
Eocene. With honey, in addition to the other items 
given above, the lemur-monkey-man could have found 
every article of diet which is of importance to the lowest 
races of mankind A Yahgan, Bushman, or Vedda, would 
consider a land like this a paradise. Moreover, there was 
not, so far as we are aware, any carnivorous creature in 
the Eocene period, or one which might have been a serious 
enemy. If a Deinoceras or other formidable beast quar- 
relled with him, he would surely have sufficient agility and 
intelligence to climb a tree and so escape its attentions. 

One curious point which is worth noting in connection 
with the origin of mankind is that such a creature, though 
not likely to have existed in large numbers in any dis- 
trict, could have wandered all over the northern hemi- 
sphere from San Francisco to New Jersey, and from 
Bournemouth to Japan. The plants with which he was 
associated contain ancestors of the Australian, \Y est 
Indian, South African and Pakcarctic floras of to-day. But 
there i3 so little evidence regarding the southern shores 
of the Eocene sea (or nommulitic ocean), that we cannot 
say if he conld cross the Equator or not 
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During the next two geological periods (Oligocene and 
Miocene) all the grandest mountain-ranges of our modern 
world made their appearance. Not only the Himalayas, 
but the Rockies and the Andes as well as the Alps seem to 
have first appeared in the Miocene. As we should expect, 
these were, especially in Europe, associated with corre- 
sponding depressions — that is, great valleys or troughs. 
Some of these latter were broad estuaries, or varied during 
this period, being sometimes arms of the sea, then swamps 
of brackish water or wide fresh-water lakes. Perhaps there 
were minor readjustments and up-and-down movements 
of the earth's crust before it settled down to geological 
ages of rest in a new position. Later on, towards the 
close of the Miocene, a further sinking of the earth's crust 
allowed the waters of the Mediterranean to pass up into 
the heart of Switzerland and into the great stretch of low- 
land in Austria, from Vienna to the Carpathians. 

Subsequently the bottom of the great Swiss lake was 
again thrust upwards, and part of it now forms the summit of 
the Rigi. It is impossible for us to attempt even to sketch 
the history of Europe in the Oligocene and Miocene. But 
we should point out that, as we should expect, this period 
of dislocation and disturbance was accompanied by vol- 
canic outbursts. Along the lines of weakness or of stress, 
volcanoes appeared with earthquakes and enormous floods 
of lava. Indeed, the Western Highlands and Islands of 
Scotland, and Auvergne, in Central France, must have 
then resembled the neighbourhood of Naples, Valparaiso, 
or Japan in the present day. 

These changes in the surface of Europe and Asia must 
have altered the conditions of life for our M iocene ancestors. 
Thus it seems likely that Europe, Asia north and south of 
the Himalayas, and perhaps Europe north and south ot 
the Pyrenees were all separated from one another by 
mountains or water- barriers, which would be insuperable 
to the lemur-monkey-man. He would probably avoid 
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those special districts which were overflown by lava or 
covered by volcanic ashes, as M. Rutot has pointed out. 
That he would fly the whole country in terror and amaze- 
ment seems unlikely. Neither wild animals nor man have 
abandoned Chile or Japan in consequence of occasional 
earthquakes and eruptions. 

But there were also changes in the flora and fauna of 
Europe which must have altered his way of living alto- 
gether. The climate was no longer, all over, moderately 
warm and genial. In certain places it seems tD have been 
decidedly tropical, and in others, in consequence of the 
new high land and mountains, temperate or even cold 
temperate. Yet it seems that a sort of South Sea Island 
or Bahama climate persisted in some districts, for there 
were corals in England, France, Belgium, and Germany 
during the Oligocene* Both in Greenland and in Alaska 
the climate was extraordinarily warm and genial. A rich 
and luxuriant forest of Walnuts, Oak, and Poplars (at 70° 
N. Lat.) as well as Magnolia, Plane, Lime, and Beech were 
growing in Miocene Greenland, and farther north, within 
500 miles of the North Pole, Pine, Spruce, Cypress, Poplar, 
Hazel, and Birch, even Elms, Viburnum, and the Water- 
lily managed to maintain themselves. 

It is probable that these trees would not always form 
a close wood, but grow in a scattered, park-like way. Vet 
in the Miocene period and perhaps in the Oligocene there 
seems to have been real forests and close woods, especially 
in the estuary of Bovey Tracey (Devonshire), and on the 
shores of the great lakes of Switzerland, France, and 
Austria. Thus in the Oligoccnc, Eucalyptus and Protcacca: 
grew in Devonshire. In the Miocene, Acacias and the 
Sabal Palm flourished at Mainz and in Switzerland.* 

But of still more importance is the fact that in the 
Miocene period grasses had begun to clothe the earth's 
surface with a continuous green carpet. Until then the 
evolution of the animal world had been limited to a very 
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few of the mammalian orders, but now all sorts of rumi- 
nants began to appear. It was in this age that the true 
grinding molar, adapted to chewing grass, developed from 
the three-tippcd.or tritubercalate, type, which characterized 
the previous era. 

In America there were already living many animals 
resembling modern forms, such as the opossum, marten, 
civet-cat, shrew, mole, musk-rat, as well as the tapir and 
rhinoceros. But in the American Miocene new forms of 
life appeared, including swine, camels, llamas, and deer. 
The mastodon and rhinoceros ranged from France and 
Switzerland to the Siwalik Hills of India, and the French 
rivers contained hippopotami- All over the world, in the 
low-lying swampy marshes and wet beech - forests of 
Patagonia, in the classical collecting-ground of Uinta, 
John Day and Loup Fork (North America), in France, in 
Switzerland, and in British India, new creatures, often 
strange and extravagant in appearance, but more usually 
pioneer genera of our modern world, seem to have 
flourished abundantly. For our Miocene ancestors, how- 
ever, the situation had utterly changed. Amongst these 
new genera were carnivorous animals, specialized for 
preying upon the weaker and less well-armed ruminants, 
and developing for this aim not only their eyesight, scent, 
and cleverness, but also a swiftness in running and agility 
with which he could not hope to compete. 

There were dogs or wolves, and cats (White River, Mid- 
Miocene America), as well as hyenas (Deep River, Upper 
Miocene). The sabre-tooth tiger ( Machairodus cultridens) 
wandered through France with many other dangerous 
animals. We left our Eocene lernur-tnonkey-man living 
partly on shellfish by the shore, partly on fruits, nuts, 
tuitles, insects, birds’-eggs, and other miscellaneous trifles. 
What was he to do? How did he manage to survive the 
Miocene period? There is just a strong probability that 
his descendants specialized. At any rate, true lemurs 
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haw been found in the Fay urn of Egypt (Oligoccncj. 
Monkeys seem to have lived even in the Eocene (middle 
series of America), but in the European Miocene there 
were not only monkeys of the ordinary type — Cebidie, 
Ccrcopitecoidete.and Simiida:— 1 but others which resembled 
the Gibbon (in teeth and in the jaw), and which may be 
called “anthropoid.” 

That may mean that the descendants of the common 
Eocene ancestor had adopted four distinct and different 
modes of life. One group remained nocturnal, fruit and 
insect eaters, living in trees, and these are now represented 
by the lemurs; others, now monkeys, went about in 
troops, feeding by day on nuts, fruits, and birds'-eggs; 
a third group had specialized on the lines which led to 
the modern gibbon, orang, gorilla, and chimpanzee — that 
is, they were animals of the tropical jungle with powerful 
jaws and muscles, as well as with sufficient strength and 
ferocity to keep at bay any ordinary enemy, and these 
also lived in trees. Was there a fourth group which con- 
tained our special ancestor? If so, it seems likely that 
he also lived more or less in the branches, for, as we shall 
see in another chapter, there is some anatomical evidence 
which points to this conclusion. If he used eoliths, then 
it is clear that he must have hunted in the daytime, and 
was not nocturnal. That also seems a priori to be probable, 
for most of the carnivora hunt by night. It seems likely 
that he frequented those woods which were near the sea- 
shores or on the margin of the large lakes. Suitable 
stones for eoliths are not easily obtained in dense forest, 
and when found would not be, in the forest, of very great 
advantage to him. On the other hand, if he continued to 
live on oysters and shellfish, eoliths would be invaluable. 
He could use them to deal efficiently and especially 
quickly with crabs, sea-urchins, and all sorts of shells. 
Probably he was always and for ever looking over his 
shoulder and in fear of his enemies, and the power of 
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rapidly collecting and breaking open shellfish would be of 
the very greatest advantage to him. We cannot, of course, 
prove that he frequented the sea-coast and lake margins. 
But it is worth noting that many of the lowest savages do, 
or did so (eg., Yahgans, Tasmanians, and the “ Kitchen- 
midden” folk of Europe and elsewhere). Monkeys also 
come down to the mangrove creeks of West Africa (Sierra 
Leone) in order to feed on oysters, as I have myself seen. 
Perhaps, like the orang-utan of to-day, he slept in the 
branches and constructed a rude sort of nest by inter- 
twining branches and twigs. He would feed on very 
much the same materials as his Eocene predecessor; he 
could have found turtles or tortoises in the European 
Miocene, and perhaps watched the female crocodile laying 
her eggs on sandbanks in or near the Solent. The eoliths 
frequently mentioned in this chapter are dints of various 
ages which have certainly been struck or chipped in an 
unusual way. But the violent controversy as to whether 
they were or were not the first attempts of man the artifex 
is still unsettled. These eoliths occur at many isolated 
localities as far back as the Oligocene, but are nowhere 
abundant. 4 The best known are those of the Middle 
Oligocene at Boncelles discovered by Dc Mu nek and 
Rutot; of Thenay (Upper Oligocene) by the AbW 
Bourgeois; of Duam and Puy Courny, France (Miocene) 
discovered by M. Ramcs in 1877; of Otta Tdjotal, 
Portugal (Miocene) by M. Carlos Ribeiro ; at Foxball, 
Ipswich below the Red Crag (Early Pliocene) by Mr. Reid 
Moir; of the Kent Plateau (Mid- Pliocene) on the North 
Downs, found by Harrison in 1S65 and belonging to a 
period in which what is now the Weald was a considerable 
hill that has since been entirely removed by denudation. 
They have been discovered also in the Cromer Forest 
bed by Lewis Abbott ; in the Norwich Crag (by Dr. Clarke), 
at Salisbury by Dr. Blackmore, and at St. Prest, in 
France. All these last belong to the Upper Pliocene, in 
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which it seems very probable that man inhabited Europe. 
They have also been found in Burmah.in South Africa, in 
Egypt, and elsewhere. They were not found at Dawlish. 

It is not disputed that most of these eoliths do fit them- 
selves conveniently to the hand, nor that man could have 
produced the marks which they show. Indeed. Mr. Keid 
Moir and M. Rutot have actually made eoliths closely 
resembling actual specimens. Nor is there any dispute 
as to their being of real benefit to our ancestor if they 
were really made by him. 

Suppose that Homosi tutus precursor, which is the cor- 
rect name for Oligocene man, had ventured on to the 
rocks at low tide and is busy with his eoliths, crouching 
on all fours- He catches sight of some dangerous beast 
about to attack him. Homosimius at once stands upas well 
as he could (which in itself would alarm the animal) and 
throws two or three stones at it. This would at least for a 
moment or two check and puzzle his adversary. M. Rutot 
points out that the germ of the scraper, conp de poing, 
burin, and other flint weapons of later date can be detected 
in collections of eoliths, and according to M. SeyEfertsomo 
of them could be used as knives. Living races such as 
the Seri Indians and the extinct Tasmanians did, as a 
matter of fact, use just such rudely chipped stones. But 
M. Rutot thinks that the eolith-maker was either not able 
to foresee the tool he required or at any rate could not 
get it with certainty. 

There is no doubt that Chcllean man in the next geolo- 
gical period did habitually manufacture flint weapons, and 
both knew and succeeded in getting what he wanted. 
Could he suddenly develop this art ? One would think 
that the interval between the first more or less intelligent 
animal that used a stone to smash a shell and the man of 
Chclles must have been an excessively long one. 

Moreover, the way in which eoliths occur at distant 
intervals and in different places is just such as one would 
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expect if the precursor was rare and few in numbers, but 
still did manage to survive all through Miocene times. 
The arguments against the human origin of eoliths are 
that these flints could have been chipped by other than 
human hands. Thus it has been suggested that torrents 
or waterfalls might produce similar chipping ; cartwheels 
on a road repaired with flints sometimes cause eolith-like 
markings; a certain cement mill near Mantes turned out 
many flints with chipped surfaces, which could be com- 
pared with eolithic flints. The most recent explanation 
is that flint nodules crowded together may be squeezed 
forcibly against one another and become flaked during 
movements of the strata while settling under pressure. 
The Abbd Breuil found, io fact, certain flints in Lower 
Eocene deposits which were flaked by this means. 0 

Mr. Reid Moir 4 tried to break flints by pressure accord- 
ing to the manner suggested by M. 1’AbW Breuil ; when 
the flints were placed in aD iron dish and covered by one 
to one arid a half inches of sand, he found it quite impos- 
sible to break them in this way. He also tried to produce 
eoliths by violent shaking of flints in a sack, but found the 
resulting fractured specimens to differ from eoliths. The 
flakes were chipped off at different angles, and did not 
show any succession of blows at the same angle and 
of a clearly intentional character. 

To the superior Oligocene also belong the eoliths found 
at Boncelles by M. Rutot. These particular specimens 
were discovered in strata containing shells characteristic 
of that period. 7 According to M. Rutot. they could be 
used as hammers, anvils, knives, razors, scrapers, awls, or 
throwing-stones. They do, undoubtedly, resemble similar 
specimens which were used by the Tasmanians, w ho became 
extinct in recent times, and who were not at all expert in 
the manufacture of stone implements. 

Amongst those who hold that eoliths arc the work 
of man or some Homoutnius precursor arc M. Rutot, 
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Reed Moir, Ray Lankestcr, Klaatsch, and Noetling. Most 
of these authorities are more or less specialists in archae- 
ology, and most of them have tried by actual experi- 
ment to produce them. Amongst those who deny the 
human origin of eoliths, arc Sollas, Boule, Commont, 
Brcuil, and, perhaps, the majority of anthropologists. 
Yet, if we suppose, as a working hypothesis, that our 
Oligoccne and Miocene ancestors did actually chip and 
use these stones, one may perhaps say that the rudeness 
of the workmanship, the manner in which they occur, and, 
indeed, all the circumstances are exactly what we should 
have expected. Moreover, there were neither cartwheels 
nor cement mills in the Miocene. 

Surely, also, if ihere is little to prove that eoliths were 
made by man, there is even less to convince us that they 
were formed in any other way. 

We should warn the reader that eoliths are out of 
fashion at present in anthropological circles. Personally 
we find it more difficult to believe in the natural agencies 
supposed to have made them than it is to believe in a 
forerunner of mankind, not man, but yet an intelligent 
creature. But w*e must leave our very hypothetical fore- 
runner in a humid, scmitropical Miocene climate. He 
comes out in the morning to gather fruits, nuts, birds’- 
eggs, insects, and small mammals; he also breaks his 
nuts and smashes his shellfish with stones or eoliths ; and 
he retires at night to the branches, where he sleeps on a 
rudely entangled mass of twigs, not in the least realizing 
what is to be his future destiny. 

• The lowest period if that given by Lord Kelvin— viz., ao.ooo.ocxj 
to 40,000,000. The estimates of George Darwin, 56 /kxv>oo ( of 
Sollas, 60,000.000 to 80,000,1*0. of Joly, 90,000.000 to iooooo.oco 
years are all much lower than thoje based on the behaviour of radio- 
active minerals which seem to require an antiquity of 370,000000 
years. A full discussion is given in an interesting book by Holmes 
(Agi of the Earth. London, 1913). 

■ Agave occurs in the London Clay. 
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* The occurrence of a few of the leading plants (shown by 
asterisks) is indicated in the following tabic ; 
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1 The recent work of Professor Sodas contains full details of these 
localities and erf the general argument As we try to - how later 
on, the Kent Plateau and Cromer Forest bed were quite probably 
inhabited by a more nr les% human precursor. 

1 Breuil, U Anthropologic, iqio. 

1 Reed Moir, Mature, igta. 

f Cylkerea tieyricbii, and a sea-urchin, Sfatangui Desmaresti. Sec 
Rutot, Bull Soc. Beige Geo 1 . a 1907, 











CHAPTER II 



MISSING LINKS 

In the last chapter we tried to show that if a small and 
feeble lemur-monkey-man existed in the Eocene,' every 
condition would have favoured him. He would have 
enjoyed a climate moderately warm, and food would be 
plentiful ; he would have had but few dangerous animals to 
fear; and might have wandered over the whole width of 
the world, at least in the Northern Hemisphere. But 
even in the Miocene great changes had been begun, and 
for the Miocene anthropoid, llomcsiwius precursor, if he 
lived on into the Pliocene, life would become a strenuous 
and difficult business. The changes in the surface of the 
land are in the highest degree difficult to follow. The 
Alps, Rockies, Andes, and Himalayas were already be- 
ginning in the previous Miocene; but the upheavals and 
depressions of Pliocene Age are even more confusing 
and extremely difficult to explain. We find that the 
present German Ocean was sometimes dry land, then an 
estuary, then a wide valley, and then it was again sub- 
merged below the sea. Perhaps the reader will excuse a 
very simple comparison, for we do not wish to enter into 
any details which might confuse the consecutive story of 
human origins. 

At times the surface of the ocean is smooth, hardly 
showing the tiniest of ripples. When a storm is working 
up, the water is thrown into undulations or waves, which 
gradually rise in height. As soon as the waves run 
" mountains high,” their tops arc broken in spray, and the 
distance from the crest of oac wave to that of another 
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shortens. As the storm gradually passes away, the waves 
still follow one another, but gradually become lower and 
with summits farther apart. Afterwards, perhaps, there 
is only a slight gentle swell or rolling undulations far 
distant, and slowly following one another; finally all 
motion seems to cease, and the surface is again smooth 
and placid, with but the faintest sign of the storm that has 
passed over it. Now, the crust of the earth passes through 
very similar changes. The earth's surface, which seems 
to us terra firma, solid and immovable, is really but a 
crust or skin which is always, more or less, being thrown 
into the slightest or gentlest of undulations. From the 
Eocene onwards, these undulations were increasing in 
amount; so certain points on the earth's surface would 
rise and fall, just as, on the sea, a jelly-fish would rise and 
fall as the wave passed it. 

In the Miocene, higher mountains and deeper valleys 
were produced, but in the Pliocene the process reached its 
final culmination. The end of this period is marked at 
first by deep depression of the land or transgression of 
the sea. The Atlantic entered the English Channel and 
German Ocean. The Mediterranean penetrated up the 
Rhone into the heart of France, overflowed both Hanks of 
the Apennines; a deep sea fjord occupied the valley of 
the Po; another branch of the Mediterranean submerged 
the low land about Vienna and extended up to and on 
both sides of the Carpathian Mountains. Then followed 
a period of elevation, during which the land rose again. 
Part of the English Channel and German Ocean became 
dry land ; the sea gradually abandoned France and Austria 
and retreated down the slopes of the Apennines; the 
valleys of the Rhone and Po were raised (i.zooto 1,500 feet). 
This was the last stage of the Pliocene. As we shall see 
later (p. 120), the Ice Ages passed away in a quite similar 
series of sinkings and risings of the land. The reader 
must please excuse an illustration so simple, and which, it 
must be confessed, is not altogether a satisfactory one. 
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These changes were of very great importance for the 
history of mankind. 

At one period there was, according to Hall,- a general 
uplift of the whole Atlantic coast -line from the Arctic 
Ocean to the mouth of the Congo, and as far south as 
6° S. Lat. The whole of the shore-line rose 6,000 to 7,000 
feet- A river wound in a serpentine way down the valley, 
which is now the Irish Channel, and entered the ocean after 
a course of 250 miles over the Continental platform- The 
Seine joined another great river in the English Channel, 
of which l he Hurd deep is part, and the latter entered the 
ocean through lofty walls of rock. The month of the 
Adour was then 100 miles from the present coast-line, and 
is at a depth to-day of 1,200 fathoms. The former delta 
of the Tagus has been traced, and also the old valley of 
the Congo, which lies 122 miles out at sea, and at a depth 
of 1,200 fathoms. On the American side, a former gorge 
of the Hudson River, 30a feet deep, has been discovered 
near New York ; it seems that the stream once meandered 
through a rocky defile, which is in places 4,000 feet below 
the present sca-leveL The whole Mediterranean basin 
was raised 1,200 to 1,300 feet. 3 Late Tertiary, and even 
Pliocene, arc rather indefinite terms ; but if this enormous 
earth movement began in America and continued eastward 
all round the Atlantic, then it would follow that the descen- 
dants of the rich flora and fauna of Miocene America could 
travel all the way into Europe via Greenland. 

Moreover, both plants and animals might have enjoyed 
during the whole of their migration that warm, comfort- 
able climate which marked the Miocene of America* For 
under the conditions supposed, cold water and icebergs of 
the North would be necessarily shut out of the Atlantic 
altogether. But when the “ancestors" had arrived in 
Europe, and the Pliocene earth movements had finished, 
all the conditions of life for the earliest precursors were 
altered. We still find the same warm climate in 
Southern Europe, in the valley of the Arno, at Pikermi 
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in Greece, as well as, no doubt, far to the cast and south, 
as in the Siwalik Hills of India and in Java; but it was 
not now general, at least in some places where Pliocene 
deposits have been studied. In the Upper Pliocene Europe 
was roughly blocked out with its Alps, Jura, Pyrenees, 
and Carpathians. It had still to be chiselled and planed 
by ice ; its surface was to be smoothed and plastered over 
by sheets of boulder-clay, etched in detail by a multitude 
of river systems, and all its outlines were to be softened by 
some 50,000 years of vegetation ; yet Europe, as wc know 
it, existed, and this involved two important consequences. 
First, henceforward the 14 ancestor," if in France, was 
cut off from his distant cousins by barriers of cold country, 
by mountains and water which he could hardly traverse. 
Secondly, he, in common with other animal ancestors, 
had to endure a climate changing steadily for the 
worse. 

There is a theory that many forms of plants and animals 
originated in the Arctic regions of the Old World. This, 
however, seems unlikely; either during their passage all 
the way round from America to Central Europe, or even 
after their arrival in Europe, they may have been exposed 
to half Arctic conditions, which brought about modifica- 
tion. It is surely only in this sense that the Arctic regions 
can have been responsible for the production of new species 
of animals or plants. But if the human ancestor did 
arrive by this route, there ought to be some definite proof 
of his existence in Pliocene Europe. Such proof exists, 
for there is no doubt that in the forests of Southern 
Europe, and in the Siwalik Hills in India, Pliocene 
anthropoids were, if not exactly common objects of the 
countryside, by no means rare. In Java, also, the famous 
Pithecanthropus ercctus — a 44 missing link/’ — lived in 
Pliocene or Early Pleistocene times. 

In England, eoliths have been found below the Red 
Crag, and in the Cromer Forest bed. It is quite possible 
that the Piltdown (Sussex) skull and the IlcidcUxag jaw 
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belong to this same period (which is described sometimes 
as Pliocene, and sometimes as Pleistocene). 

But there is a certain want of definiteness in the words 
Pliocene and Pleistocene, which we personally think is re- 
sponsible for most of the misunderstandings and differences 
in opinion regarding man’s first appearance in the world. 
We have attempted to follow the magnificently simple classi- 
fication of Penck and Bruckner in this book, and believe 
that this is not only the nearest to the truth, but by far the 
most intelligible and simplest arrangement yet produced. 
We begin the next period in man’s history with the First 
Age of Ice, represented in England by the Arctic shells of 
the Chillesford beds in Norfolk. It seems certain that 
anthropoid apes, as already mentioned, lived in Auvergne, 
Greece, Italy, and India, before this time ; but it is prob- 
able that before this First Ice Age (the Gunz) they had 
been exterminated in Europe, or had tra\elled eastward 
into Asia. 

The sea along which the earlier user of eoliths wandered 
was a warm-water ocean, with many shells of distinctly 
southern character, such as are now to be found off 
Portugal ; but all through the beds known as the Red 
Crag, Norwich Crag, and Chillesford— that is, during 
the advance of the Gunz Ice Age — there is evidence that 
the climate was changing for the worse.. The southern 
shells gradually disappear, and northern species take their 
place. Indeed, in the Chillesford deposits, Arctic shells 
are found, which show that cold water from the North had 
managed to reach this neighbourhood. 

This First, or Gunz, Ice Age passed away; the climate 
became mild, genial, and comfortable, and the German 
Ocean near Cromer vanished, leaving a broad valley of 
marshy alluvium. The remains of the plants and animals 
of this great valley constitute the fossils of the famous 
“ Cromer Forest bed.” which belongs, according to this 
classification, to the First, or Gunz-Mindel, Intcr-glacial. 

When this, the first of the Ice Ages, passed away, the 
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surface of the land rose, forming a broad alluvial valley, 
which seems to have stretched right across from England 
to France, and through which a great river meandered. 
This period of land elevation would correspond to the 
great drawing back of the sea in France and Italy (see 
p. 34). Thanks to Clement Reid, Boyd Dawkins, and 
others, we know very well indeed both the plant and 
animal life of the Cromer Forest bed. 

When one remembers that this forest flora was growing 
about half a million years ago, and that Europe since 
then has passed through the strangest vicissitudes ol 
climate, it is astonishing to find that there is absolutely 
nothing in the least remarkable about it. The same 
species that we find to-day seem to have grown, and in 
the same associations. The waters of the pools and 
backwaters contained water crowfoot, white and yellow 
water-lily, and nine species of Potamogeton. The reed- 
beds were formed of Scitfus iacustris and phragmites, 
with, in places, water plantain and bur-rccd. In the 
marshy ground our Pliocene ancestor might have found 
spearwort {Ranuntulia fatmttvla, ft. lingua), marsh mari- 
gold, marsh violet, rcnantlie, cicuta, Carduus paluttris, 
bogbean, and Polygonum atuphtbitau. In the woods on 
higher grounds were oak, beech, hornbeam, wych elm, 
English maple, and birch. Brakes of hazel, alder, and 
willows accompanied the rivers, and in the brushwood 
of the slopes and open places buckthorn, dogwood, 
guelder rose, hawthorn, sloe, brambles, and rasps, were 
flourishing. 

On slightly higher land, Scots pine and spruce formed 
woods through which tributaries flowed to the main river. 
On bare places along the river banks and on shingles, 
common weeds such as nettle, dock, chickweed, colts- 
foot, chcnopodiums, and polygonums were biding their 
time until there were gardens and arable land. There are 
in Mr. Reid's lists a few plants which seem to imply rather 
a warmer climate than now prevails at Cromer, 4 but the 
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vast majority grow almost everywhere in England and 
Southern and Western Scotland- The flora is a modern 
European temperate flora without even the magnolias, 
pterocaryas, vines, and aquilegias found at Tegelcn-sur- 
Meuse (near Venloo in Limburg), which seem to be of 
nearly contemporary age. The animals which fed and 
wandered through the valley, and which were occasionally 
hogged in the mud or drowned by floods, are of great 
interest. Some of them, such as the hippopotamus, 
rhinoceros, and hyaena, seem to be incompatible with 
brambles and marsh marigold. But as the reader will see 
on referring to the tabic (p. 131 — those found in the Cromer 
Fore3t bed are placed in the third column), a few still live 
in England, such as the squirrel and mouse; others, such 
as the wolf, deer, wild boar, bear, and beaver, survived 
until historic times. Moreover, along with the hippo- 
potamus and hyaena which one associates with the mouth 
of the Nile, one finds the muskox, which belongs to the 
Canadian north-west and other cold, temperate, or half- 
Arctic climates. 

On the whole, it seems probable that Cromer was near 
the great river, and that the more southerly animals may 
have ranged all the way south to Portugal and North 
Africa, along a seashore which is now submerged, but 
which may have had a Devonshire climate. The musk 
ox may have reached Yorkshire or France during the 
previous cold Chillcsford or Gunz Ice Age, and have lived 
on in the pine forests of the highlands (see p. 25) of 
Britain, or in France. 

A Pliocene family arc supposed, by some authorities, to 
have lived near Castcnedola, in Italy. During the later 
part of this age this place seems to have been a shallow 
tranquil lagoon in which there flourished an extraordinary 
abundance of oysters and corals. One or more small 
rivers kept the water more or les3 fresh. As was usual in 
Pliocene times, these streams, when swollen with the 
melted snow, came down in torrential floods, carrying 
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with them large boulders as well as quantities of shingle, 
grave], and mud. 

The Castenedola man with his wife and child went out 
one day to gather oysters. They were hard at work 
collecting them in the shallow warm water, when they 
were all three suddenly surprised, overwhelmed, and 
drowned by an unexpected spate or flood of the river. 
Their bodies were crushed and broken, even the bones 
being separated ; those of the man and child were 
scattered and dispersed (“ Erano dispersi in un* area non 
molto grande ma dispersi c disseminati quasi sullo stesso 
piano '*}. The face and forepart of the skull of the woman 
were battered or driven into the hinder part of the skull, 
and the pieces of bone had to be carefully and patiently 
picked out from the greenish day in which they were 
embedded. By further floods the remains were completely 
covered up until discovered by Ragazzoni in 18S9. He 
telegraphed to Professor Sergi, who at once examined the 
place. It is, in fact, from Professors Sergi and Issel that 
the above details are taken.® 

Now, if there had been any primitive characters in the 
bones, the discover)' would no doubt have been accepted 
as a proof of the existence of Pliocene man. But the man 
was I’Gio metres and the woman 1*560 metres in height — 
that is, they were much about the modern stature. The 
skull of the latter is quite well formed, ellipsoid, wedge- 
shaped (in view from above), with an index of 71*42. The 
chin is particularly prominent, being well formed and 
stubborn-looking, and the teeth arc small and not in any 
way remarkable. Hitherto, most anthropologists have 
refused to accept such modern-looking personages as 
belonging to the Pliocene. It has been suggested that 
they belong to the Early Post-Glacial Age, and were 
buried in this ravine.® The condition of the bones, as 
Sergi points out, does not suit this explanation. But the 
writer has not found any careful and accurate description 
of the position of the fossils when first found. Did they 
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occur exposed on the seashore, or in a ravine, or in a 
cavern ? In any one of these three casc3 the bones arc by 
no means necessarily of Pliocene Age. 7 At present, then, 
it does not seem safe to accept the Castenedola family 
as the first known Pliocene forerunners of mankind. 
Words very much the same must, unfortunately, be 
used of the South American fossils described by the 
celebrated Argentine savant, Dr. Ameghino. When the 
docks at Buenos Ayres were being excavated, the frag- 
ment of a skull was discovered. It was apparently 
found by workmen, and though strata in which it lay 
are of Pliocene Age, it is not clear that the skull 
itself is necessarily of that age.' As reconstructed by 
Dr. Ameghino, the skull has an appearance which is 
horribly Pliocene. 

According, however, to other authorities, the poise of 
the skull is quite incorrect; if put at a proper angle, there 
is nothing in the least remarkable about it. This case, 
therefore, is one which cannot be accepted. 

Another fossil, named by Dr. Ameghino, TelraprotJiomo 
(that is the fourth ancestor before man) argtntinm, was 
discovered at Monte Hermoso, in the Argentine Republic, 
in strata which are said to be of Lower Pliocene Age 
(Inferior Pampean). Unfortunately they consist of only 
two bones — a femur and an atlas (neck vertebra). Dr. 
Ameghino believes that they belong to a dwarf anthropoid 
about 3 feet high, which was, however, able to walk 
in a more or less human fashion. Other* consider that 
the femur is not that of any anthropoid ape, but belonged 
to some extinct kind of cat.® As to the other bone, a 
single atlas, perhaps the author may he excused for 
remarking that a single atlas cannot possibly support the 
whole weight of the argument. 

Man may have lived in Pliocene South America, 
but the proofs of his having been there at so early a 
time are not satisfactory-. There is, however, little 
doubt that a man-like ape, or ape-like man. or some- 
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thing betwixt and between, did live in Java during the 
Pliocene period. Dr. Dubois discovered the remains of 
this creature in 1894, and ever since there has been a 
violent and voluminous controversy about its bones. 

We shall not devote much space to Pithecanthropus 
ercctus, for there are excellent recent accounts in such 
works as those of Dr. Munro, Professor Sollas, and Dr. 
Dubois himself. 10 The remains consist of a skull, a thigh- 
bone, two molars and one premolar tooth. They were 
found, in situ, by Dr. Dubois himself, near Trinil, and 
buried below some 12 to 15 metres of hardened sand, 
deposited by the River Bengawan. It is quite likely 
that the animal perished during a volcanic eruption. 
That the bones belong to the Pliocene Age seems fairly 
well proved, although doubts have been expressed on this, 
as well as on every other, point connected with Pithe- 
canthropus. 11 The other fossils which were apparently 
its contemporaries include such characteristic Pliocene 
forms as Elephant, Stegodon, Rhinoceros, Hippopotamus 
(of Indian affinity), Hysena, Tapir, Deer, Bubalus (identical 
with a Siwalik Pliocene form); and also a Lion, or some- 
thing between a Lion and a Tiger. Most of these are allied 
to Ncrbudda Pleistocene or Pliocene forms. 

If the reader will compare the table on p. 131 he will 
notice that this is a very Pliocene association, and it looks 
as if Pithecanthropus had lived under much the same 
conditions a3 prevailed in India, Italy, Greece, and 
Southern France at that time. The first admitted point 
is that the femur is very human ; Pithecanthropus must 
have been able to walk quite comfortably. The teeth arc 
very large, much worn, and have spreading roots, and in 
this last respect resemble those of an ape. The trans- 
verse diameter of the second left upper molar of Pithecan- 
thropus measures 14 millimetres. The table given below 
shows the measurements of the second molars in various 
other races of men and of apes. 
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Transverse Diameters of Moi.ar Tooth (Second 
Molar). 
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Piltilown, Sussex (Joucr) 

Spy 1 . (lower) 

Spy 11 . (lower) 

Pithecanthropus ... ... 

Australian native 

Five £OfiItas (average) 

Six orang-utan (average) ... 


10 nrn - 
10 ram. 1 
12 ram. I 

14 ram. ' 
15*5 ram. 
16 nun. | 

15 ram J 


Woodward 

Virchow 

Duckworth 



The transverse diameter of the crown of the third upper 
molar of Pithecanthropus measured 15*3 millimetres, which 
is above the average of the six Orangs (14*1 millimetres), 
and of the Australian (15 millimetres), but less than that 
of the five Gorillas (i 6'25 millimetres). In fact, Pithe- 
canthropus’ teeth were smaller than those of most apes 
and of some very primitive human beings, but much 
larger than those of ordinary savages and civilized peoples. 
Indeed, in almost every measurement and character, the 
position of Pithecanthropus is almost ideally between the 
human being and the anthropoid ape. 

It is not possible to explain the transitional or inter- 
mediate character of the skull without giving long scries 
of anatomical descriptions and measurements, which would 
hardly interest the general reader." But it is very difficult 
to see how one could possibly expect a missing link to 
fulfil all that is expected of such a being any better than 
Pithecanthropus certainly does. 

The most ingenious and convincing way of showing 
that this is the case is to tabulate the opinions of those 
who have examined the skull. Amongst these are probably 
all the best living authorities on comparative anatomy of 
our own times— that is to say, all scientists whose opinion 
would be taken as final in any ordinary dispute. The skull 
is considered a human skull by six of these celebrated 
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authorities, who are for the most part English. It is 
thought to be a missing link that is intermediate by eight 
(mostly French); it is considered an ape's skull by six 
others, who are mostly German. Only one authority 
makes the femur that of an ape. thirteen consider it human, 
and six make it out intermediate. There is hardly a reason 
to doubt that the skull and thigh-bone belonged to the same 
animal, for they were found at the same level and only 
15 metres apart. That the femur is more human than 
the skull is, as Dr. Munro has shown, a curious confirma- 
tion of what ought to happen on theoretical grounds. 
Man thcontically ought to have begun to walk uprightly 
before his brain developed to the average scale required 
in mankind. 

Yet Pithecanthrofm credits seems to have possessed con- 
siderable intelligence. 

It is supposed that the skull is that of a female. The 
capacity of her brain has been estimated at between 
800 to 900 c.c. (The most recent calculation known to me 
is S55 c.c.) The largest ape brain seems to contain only 
600 c.c. (after Duckworth), which is about 25 per cent, 
less. Nor is Pithecanthropus' brain so very small, either, 
when compared with certain human skulls. In the Tyrol 
one brain with a capacity of only 880 c.c. was discovered 
by Tappeincr. This, however, was the smallest in a large 
series ranging up to 1,900 c.c. Hut in Peru (Hrdlicka) 
twenty-one skulls of women were discovered ranging from 
920 to 1050 c.c. The Piltdown (Sussex) and Gibraltar 
skulls contained as much as 1,070 and 1,080 c.c. 
respectively. 

Mbreovcr, Pithecanthropus’ brain show3, according to 
Dubois, one point of special interest. That particular lobe 
which deals with the power of speech is well developed, 
being twice as large as the corresponding part in certain 
apes, though only about half the usual size of this lobe in 
man. One of the hardest problems in the story of the 
earliest ancestors is to understand how early man sue- 
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cceded in surviving through a period when many ferocious 
carnivora undoubtedly existed. Suppose that Pithecan- 
thropus was caught, when munching fruit, by the redoubt- 
able Felis Gr<rtuveldtii 9 the name (somehow appropriate 
enough) of the fearsome creature, half lion and half tiger, 
which was one of her contemporaries in Java. 

She would at once draw herself up to her full height 
(about 1,700 millimetres). Her appearance would then be 
sufficiently alarming : the strongly marked eyebrow ridges, 
the powerful jaw, huge grinding teeth, retreating forehead, 
widening behind and covered with tangles of black or 
brown, woolly or wavy hair- all these would impress his 
mind. She would certainly exercise her power of speech, 
such as it was, in yells, howls, and resonant exclamations. 
Perhaps she was intelligent enough to throw stones, sticks, 
fruits, or whatever came to her hand, at the enemy. 

These three things, all very unusual in the Pliocene 
world — energetic if inarticulate vituperation, an erect 
position, and action at a distance — would surely confuse 
and impress the primitive brain of Ft l rt Grornci'ddtti, and 
he would probably retire, with dignity, to seek some uasicr 
prey. Some authorities consider Pithecanthropus to be 
in the direct line of descent from the Simiida: (generalized 
monkeys) through the Neanderthal type to recent and 
living man. 13 Others suppose that this species was a 
relation — a near cousin, let us say— of the particular 
Pliocene form from which man has descended, 14 and this 
seems the most satisfactory theory. There are certain 
characters in which the Australian aborigine is more ape- 
like than Pithecanthropus, such as the size of teeth, eye 
orbits (c/. Cunningham), and other characters- Nor docs 
it seem to be proved that Pithecanthropus had over- 
specialized on lines which would prevent further develop- 
ment in the human direction, though this has been 
maintained by Kollmann. 16 

On the contrary, this increase in brain, which is clearly 
made out, proves that Pithecanthropus was developing on 
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the right lines. A tropical forest in Java is not, however, 
the place in which we would expect the original ancestor 
to be found ( see p. 92). It seems most likely that Pithe- 
canthropus was a Pliocene cousin not very far removed 
from the ancestor, but he or she is undoubtedly the most 
important missing link yet discovered. 

The climate in which Pithecanthropus lived seems to 
have been colder, but probably more humid, than that of 
modern Java. The plants associated with the remains 
are all living, and resemble those of the present flora of 
Assam at 750 to 1,200 metres altitude. 

1 Eocene, Oligoccnc, Miocene, and Pliocene followed one another. 
The noti-gcologicaJ reader will observe that unfortunately c, o, m, p, 
are not quite in alpliabetical order. 

1 Hull, Sutoettuuc P&ystcgrafffy, North Atlantic, London, 1912. 

• /ML 

• A’liuurfcir/iri itcmotouis, Hypttoum procumbtns, Trapa uaiann. 
Scum irt trier (see Rid, Origin of Hr dish Flora). 

6 Sergi, Rivistn dl A i< tropology a, 1912, voJ. xviL, Case. 1-11. 

6 Penck and Bruckner (Alpoi tm Euzataltcr ), anil Peel, consider 
that they must be from a banal. 

r See Hrdticka, on whose authority these objections are given. 

• Ibid . 

I It seem - very unlikely that so distinguished a palrrontolngist as 
Dr. Anughino could have nude such a mistake. The general 
opinion of anthropologists seems to bo agaiust thu existence of 
pliocene man in South America. 

*** SolLu, A neurit HunUn ; Munro, PulaolttUk Man ; Dubot», 
Royal Dublin Society, 1805. 

“ Notably by Volz and other geologists; abo Schuster, L'< tnthropo* 
logic, 1911. 

iS Cf. Duckworth, MorfkoL and A naif my. 

II Sue Schwalbe v. Sergi, Ritnsta di AntrofwUig/a, 1912, vol. xviL, 
fate. 3. 

14 Wkdcrshdm, Dcr Hau dcs Mcnsclun (Tubingen), 1908; also 
Schlowe* (ace Sergi, toe* tit.). 
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CHAPTER III 
THE HUMAN BODY 

Although Pithecanthropus was just on the border-line 
of humanity, there were in the lee Ages which followed 
virile, strenuous types of mankind such as the woman of 
Piltdown and the man of Neanderthal. The great stride 
from the bestial to the human status seems therefore to 
have been taken in the Pliocene period. What is really 
involved in this change of state ? Afterwards man relied 
on his brains rather than on bodily strength. Those ape 
characters which were at first indispensable, and are dis- 
tinct enough in the Ice Age savages, even in some living 
primitives, are found to have disappeared in the more 
advanced races of mankind. But the skeleton, muscles, 
and soft tissues of the human body offer evidence unmis- 
takable of the former lowlier status through which his 
ancestors have passed. There are two chief and dis- 
tinguishing peculiarities which make plain most of the 
differences between man and other animals. These arc 
the habit of standing erect or walking in a more or less 
upright manner, and the greater si.ze and weight of the 
brain of man. 

Almost all the differences in the skeletal framework 
and in muscular arrangement of mankind may be traced 
back to one or other of these two modifications. Dr. 
Munro suggested that the habit of walking or of standing 
came first, and that the development of the brain followed, 
for it was only after the “ ancestor ” could stand comfort- 
ably on his feet, that his hands could acquire dexterity 
and practice in the use of tools, and this preceded the 

47 
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great development of brain . 1 Many animals are able to 
sit up or even stand in a more or less erect position. This 
is imper iall y true of the Marsupials, of some Insectivorte, 
Rodents, and Felidae. A weasel can rise up quite easily 
on its hind-legs. Hares also will rise upon their hind feet 
and box one another's ears ; squirrels constantly sit up and 
use their hands freely. Many other instances could be 
given. In the great Primate order, which includes lemurs, 
monkeys, and anthropoid apes (as well as man himself), 
the habit of standing or sitting up is quite common. 
According to Major Tickcll , 1 a Tenasserim lemur 
(Nycticcbus) was observed to raise itself on its hind-legs 
and throw itself on an insect. Monkeys regularly sit up, and 
the higher apes can walk in a more or less clumsy position. 
The gibbons totter along, balancing themselves with their 
arms above their head; the gorilla hobbles, resting his 
knuckles on the ground. On the other hand, the ground- 
plan of most specialized types of four-foatcd animals 
hardly admits of their being able to stand up on their 
hind-legs at alL 

The marsupials and others mentioned above (excepting 
the primates) arc all of a rather low type, more or 
less primitive and not highly specialized for a four- 
footed existence, so that one is inclined to suspect that 
the common ancestor of all the primates must have 
diverged from the main line of descent of all the other 
animals at a very early period. Now, fossil lemurs are 
found in the Lower Eocene of North America, and fossil 
monkeys in the Middle Eocene- - that is to say, the 
lemurs are one of the most ancient types of Mammalia. 
During the course of its development, every individua 
animal is supposed to pass through stages which repeat in 
a more or less confused way, the geological history of the 
species to which it belongs. The development or embryo- 
logy of man has been very carefully studied. It is said 
that there arc distinct traces during early stages of growth 
of some ancestral four-footed creature, but this was only 
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a generalized archaic type of animal. There arc certainly 
as sve shall show, later stages which distinctly remind one 
of the young lemur and young chimpanzee or gorilla. But 
in the whole course of development there is nothing that 
recalls other more specialized kinds of mammals. This 
again seems to show that the common ancestor of man 
and the primates was at a very early period differentiated 
from all other types. 

From the original primitive four-footed creature with all 
its five digits exactly alike, the primate ancestor must have 
soon begun to specialize. It is curious that in the lemurs 
we find sometimes a single finger modified in the mo.st 
extraordinary way to act as an insect probe or to strip 
bark from trees. In the monkeys thumb and big toe soon 
begin to be more or less distinctly different from the other 
digits. Such differences are, however, very slight when 
they are compared with the thorough-going alteration of 
the whole skeleton required by the erect stature and gait 
of mankind. 

The head had to be poised or supported on the verte- 
bral column, not slung on in front of the animal. A 
whole series of beautiful adaptations followed this neces- 
sity, such as the exquisitely fitted mosaic of moving bony 
pieces in the knee and ankle joints. Yet it is surely 
incorrect to say that the central position of the foramen 
j/m^mo^orthe shape of theecto-cuneiform bone, drought 
about the ascent of man. 3 These, as well as all the 
other modifications, are surely hut the result following, as 
engineering necessities, of the habit of standing or walk- 
ing; they are effects of a changed habit. Moreover, this 
habit was not an accidental, meaningless novelty. The 
ancestor rose up on his hind-legs for a definite purpose. 
It may have been that he was unusually intelligent and 
inquisitive, and knew that he could get a better view by 
doing so. So that in the very first step upwards of the 
great ascent, the spiritual nature and brain of our ancestor 
had something to do with his development. 



4 
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Amongst other alterations in the ground-plan of the 
human body which seem to be connected with the habit 
of walking and standing is the beautiful curve of the 
spine, which used to be known as "the Grecian bend, 
and the shape and firm yet flexible fitting of the verte- 
bra. The result is that the thrust of the weight can be 
supported alternately on either foot. A very young human 
embryo resembles the anthropoid ape of similar age in 
not having any such curve in the spine. 1 he young ape 
never attains to it at all. Unfortunately, though it is 
often beautifully developed in young European children, 
it is often lost, for the habit of crouching over a writing- 
table destroys the proper balance of the body. The 
old-time sailor, also, whose life was spent more or less 
in the rigging of sailing-vessels, had a “ shell back," 
strongly resembling that of the adult gorilla. The chest 
of the gorilla is enormously deep from front to back, but 
relatively narrow across, as one would expect in an 
animal which usually climbs or walks on all four feet. 
The shoulder-blade, collar-bone, and hip-joints are all 
different from those of man, and for the same reason. 
Yet most of these differences only appear in mankind 
with maturity, so that in extreme youth there is a greater 
likeness to the gorilla and other apes. The proportionate 
lengths of the arm and leg arc also of great interest. 
The arms in most of the man-like apes are as long, or 
longer, than the hind-limb. Very young infants have arms 
almost as long as the leg. Some of the more primitive 
races of mankind also have the arm over-long, so that 
they have not specialized so far as civilized peoples. 

Probably for the same reason the relative length of 
the forearm and upper arm differs in various races of 
mankind. In the chimpanzee the forearm is 94 per cent, 
of the length of the upper arm ; in the negro and Fuegian 
it is 81*9 per cent., but in the European only 73-4 per 
cent. But one of the most interesting proportions is that 
of the length of the head to the total length of the body. 
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As we shall see, the great size of the skull is perhaps the 
most important characteristic cf man ; yet. perhaps in 
order to balance the head more effectively, the length of 
the head is small as compared with that of the body. 
As an infant grows up, the relative length of the head 
diminishes greatly. In young babies it is about one- 
fourth of the total length, but with full-grow n European* 
the total height is from seven to eight rimes the head 
length. If we are correct in supposing that the European 
is the most advanced type of mankind, then it is quite 
in order, and we are not surprised to find (hat the full- 
grown African pygmy or Akka’s stature is only six head 
lengths. The negro, or black race, the yellow, or Mon- 
golian, and the Schuli (nigritic), seem less advanced than 
the European in this respect, for the total body length is 
only from six and a half to seven and a half head lengths 4 
in these races. 

The record for this particular measurement is held by 
a lady in the Island of Urk f whose height was nine and a 
half times the length of her head. 4 But even this is not 
unusual in the most beautiful human form, as under- 
stood by those whose livelihood depends on their ful- 
filling the ideals of beauty cherished by women in the 
twentieth century. I have found in the clay's issue of a 
certain paper that the length of the head is only one- 
ninth of the length of the body. This proportion, and 
also the extremely small size of the waist, is of very great 
interest, for it shows that the ideals of beauty held by the 
Parisian dressmaker seem to be unconsciously projecting 
forwards the evolution observed in mankind through the 
primitive to the most civilized tribes. There is another 
proportion which is also of very great importance When 
compared with that of other animals, the size of the 
stomach in man is quite extraordinarily small. This fact 
must have been a most serious disadvantage in early 
history. His food had to be of a concentrated character, 
and, as compared with other animals, he was obliged to 
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hunt often and eat moderately. A generous waist measure- 
merit is quite incompatible with the life of a wandering 
hunter. The gorilla, which uses all four feet to support 
his weight, can still retain an enormous paunch, but that 
was not possible for our ancestor. Shall wc suggest that 
one of the latter’s first dilemmas was whether he was to 
master his carnal appetite and run about, or allow himself 
complete repletion at meals and remain for ever four- 
footed ? Another important peculiarity of mankind is, 
of course, the “opposable thumb H and the non-opposablc 
big toe. In apes, and even monkeys, the power of grip 
between finger and thumb is of a rudimentary character. 
Very young human babies can hold on with astonishing 
strength. This in itself is an interesting fact, for it may 
be the last relic of the power to cling to its mother which 
used to be possessed by the infant monkey, or even by 
those baby lemurs, who are carried about by clinging, 
underneath, to their mother while she leaps from tree to 
tree. 

But it is even more interesting to find that a human 
baby crooks its fingers, holding on by the curved hand, not 
between fingers and thumb. The soles of the feet of a very 
young baby are also inclined inwards. The gorilla walks 
on the outside edges of its feet, for the soles are similarly 
inclined ; this arrangement gives it a much firmer grip of 
the branches when climbing. These are but a few of the 
many alterations in the ground-plan of the human body, 
perhaps due to the habit of walking in a more or less 
upright way. 

Every muscle and tissue in mankind has been studied 
with extraordinary* care, and compared minutely with 
corresponding features in the anthropoid apes. Yet one 
finds that there are only three human muscles which have 
not yet been found in any monkey. Not only so, but there 
are some thirteen minor peculiarities of bone or muscle 
which only occur in the human subject as rare and excep- 
tional abnormalities, but which do occur regularly and 
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normally even in lemurs.* There is some reason to believe 
that the original ancestor was covered with hair or fur. 
The number of hairs found on a square centimetre of the 
skin was counted in a very young infant , 7 and also for the 
young monkeys and apes given below :* 
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The results are interesting and unexpected, for it will 
be seen that the hairs on the human subject were 
more numerous in every case, except only those on 
the macacus and on the back of the orang-utan. .More- 
over, only man and the gibbon had most hairs on the 
head. 

The most remarkable of all the differences between man 
and his nearest allies in the animal world lies in the shape 
and extraordinary development of the skull. It is in- 
teresting to note that in the human infant, even at an 
early period, the facial part (bones of the nose and cheeks) 
are overshadowed by the strong forward growth of the 
forehead and temples. But though this difference is 
clearly to be recognized, there are stages in which the 
European infant has characters which still persist in the 
chimpanzee or other anthropoids, as well as in some 
primitive savages. The form of the skull is at first more 
narrow and low in front and wider behind; the upper jaw 
projects forward and is heavy-looking (prognathic), like 
that of some negroes and negrittoes. The nose is at first 
broad and flat like that of a chimpanzee and of many 
low-caste savages. 

Indeed, the general resemblance of a youthful human 
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skull to that of the young chimpanzee is striking at first 
sight, but soon becomes less distinct. The adult male 
ape develops a louring brow, bony crests and ridges on 
the skull, which give an impression of bestial ferocity. 
These ridges across the eyes in the eyebrow region, along 
the upper middle line of the skull, and about the attach* 
ment of the muscles of the neck are of great interest 
in the story of man. Those apes who flourished in the 
Miocene- Pliocene of Europe did not possess these features, 
at least, in so marked a degree. But there is a conspicuous 
brow ridge on the skulls of the man of Neanderthal and 
his Ice Age contempories. As we shall see later, it is 
sometimes clearly marked in Australians, and more or less 
suggested in modern Europeans (sec p. 78). The middle 
crest persists in the Tasmanian, Eskimo, and occasionally 
in other primitive races. It is almost impossible to de- 
scribe the shape of a skull in words ; nor is it at all an 
easy matter to arrange skulls in an order of merit according 
to what we take to be the brain development. 

All sorts of angular and linear measurements have been 
devised, carried out on hundreds of different races, classi- 
fied and compared with a thoroughness and industry that 
is beyond all praise, yet with results that are not altogether 
satisfactory. 0 

One of the oldest of these measurements, the frontal 
angle of Camper (born 1722), does bring out prominently 
the forward expansion of the skull. A line is drawn 
touching the forehead and the front part of the incisor 
teeth ; the angle made by this line with another drawn 
along the skull base (in line with the opening of the 
nostrils) is Camper's angle. The following examples 
show that it does not give a bad classification by merit : 
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The young orang has a better angle than the adult, 
which is an interesting point (sec p. 75}. 

In the time of Phideas, artists had already found out that 
an angle of too degrees gave the best artistic value. Roman 
sculptors, as Camper showed, preferred 95 degrees, which is 
“ not so pleasing.” If made more than 100 degrees, the ap- 
pearance becomes grotesque, like that of a hydroccphaJous 
idiot. But even this angle, besides being vague and indefi- 
nite, does not properly bring out the extraordinary expansion 
of the brain in man as compared with other animals. The 
size of the brain in most animals is limited by two deter- 
minants which are well shown by an ingenious diagram 
due to Dr. Duckworth. It is really the median section of 
of the base of the skull. The line D P represents the 
base of the skull ; N is the root of the nose, and the line 
B 0 the plane of the foramen magnum by which the spinal 
cord enters the brain." An ordinary animal requires a clear 
lookout forwards, so that N must be well above the base of 
the skull and B P N must be not more than about 135 
degrees (see next page). 

An ordinary fourfooted mammal, such as man’6 general- 
ized ancestor, must have the neck more or less in line back- 
wards with the spine, and with the skull forward so that the 
opening for the spinal cord cannot be more oblique than is 
shown in the figure. It follows that the angle O B P cannot 
be much more than that shown— viz., about 135 degrees. 
All the brain, therefore, has to be packed into the space 
between P N and B O. But in the higher apes and man 
these limitations do not hold. The nose is brought down 
far below the summit of the skull, and the central poising 
of the head allows B O to be brought much farther round. 
The base of the skull can also be inclined upwards. The 
angle N P B, therefore, can become more than 180 degrees, 
perhaps 210 degrees, and P B O can be as much as 150 
degrees. Neither the necessity of clear forward vision nor 
those connected with the support of the head interfere with 
the growth of the brain. So far, then, as these limitations 
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go, there is no limit to the possible expansion of the 
skull in man. u 

We have tried to explain this ingenious measurement of 
Dr. Duckworth’s because it is a specially good illustration 
of the extraordinary increase of the brain in mankind. 
But this figure only refers to length, and the brain, 
in consequence of its central position, can expand not 
only in length, but in breadth and height without 
being checked by those mechanical difficulties which 
apply to all fourfooted creatures. There is much variation 
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D to 0 represents the line o ( the foramen magnam, H to P the base of the 
skull ; N Is at root of nose. The I -rain? of the dog are confined In 
space P Si O# B, those of ape in P iVj Oj B ; but in man, owing to 
Hwtns formula of Lot P JV 3 . a much larger space, P H+ O a B, is avail- 
able. 

(Compare Duck worth, J JorfMcgy and Anatom}.) 

amongst the different races of man in the breadth of the 
skull. In some (dolichocephalic) the skull is relatively 
long, the breadth being from 62 to 75 per cent, of the 
length. In rounder headed types it is relatively much 
broader ; the breadth may be from ha to 9277 per cent, 
(brachycephalic).^ This percentage, or cephalic index, is a 
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very valuahle race character; but, like all other artificial 
distinctions, it is not always a safe guide, 1 * 

In early youth the skull is always more broad orbrachy- 
cepbalic than in the adult; women also have usually 
rounder heads than men of the same race. The same 



rule seems to hold in the Primate order, both for monkeys 
and the higher apes. Many primitive race3 of mankind, 
as well as the Neanderthal or Glacial man, the Mediter- 
ranean race, and the Jews, are or were originally long- 
headed (dolichocephalic). But there are also primitive 
and even fossil races which are or were round-headed 
(brachycephalic), so that it is very iiard to see which was 




the original arrangement. 

Perhaps long-headedncss was a secondary necessity 
forced upon man during certain early periods ; but it would 
be incorrect, even dangerous, to hint that the dolicho- 
cephalic Teutou is more primitive than the brachycephalic 
Russian. 

Cephalic Ixdix 



Cebus monkey ... 

My cot** monkey 
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Orang-utan 
Australian aborigine 14 
Greater 



To show how perplexing the results of complete trust in 
the cephalic index may become, wc give another table 
illustrating some of the chief characteristics of the Jews, 
of whom Dr. Weissenbcrg (the author of the measure- 
ments) says: “No one denies that the original Jewish 
type was dolichocephalic/’ One would also think that no 
other race is so pure and free from foreign intermixture. 

Yet these differences shuw that even the Jews probably 
contain two types — a brachycephalic and a dolicho- 
cephalic. 16 
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chirf Characteristics op Jews. 1 * 
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The nasal index indicates the relative breadth of the 
nose as compared with its height. Both the nose index 
and the average stature are amongst the most useful 
criteria of race. Is it possible, from amongst the bewilder- 
ing variations, permutations, and combinations of charac- 
ters, which one finds in the living races of mankind, to 
extract the salient features of an ideally intermediate an- 
cestor ? It could be done by calculating the means of every 
known and measured character, but it is not worth while 
to do so, for the .result would be assuredly misleading. 
The ancestor, for instance, would not be intermediate in 
height between the tallest and the shortest of living races, 
but more probably as short as or shorter than the pigmy. It 
is also more likely that he was brachycephalic, and not 
mesaticephalic. So that averages are misleading. Yet it is 
possible to give a rude blurred picture of the Pliocene pre- 
cursor when he was just on the point of venturing on the 
great step upwards, and this we shall now try to do. His 
body would be covered with hair or fur, except on the 
palms or soles of his feet. On his head the hair grew long 
and thick, and was continued in all probability down his 
cheeks and chin to form a combined beard and whisker 
fringe. We do not think he had much of a moustache, 
but probably his eyebrows “ beetled.” 
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The hair was wavy or curly ; it may have had a tendency 
to be lank, straight, and stiff on his head, but this is 
doubtful. It was not so woolly as that of the negro. His 
children probably' had a rich Titian red or bronzy coat of 
fur, like that which one sees on young Galloway cattle. 
In the epidermis as well as in the hair were both black 
and orange pigment, but on the whole he was probably 
moderately dark skinned.” 

The face would probably be low and broad as compared 
with modem races.” 

His nose would be as broad as it was long, with nostrils 
wide apart, and facing a little upwards and outwards. The 
bridge would be almost concave upwards, and the nose 
itself— all that there is of the most retrousse. The eyes 
were small and deeply sunken under the rather prom- 
inent eyebrow ridges. It would not be easy to distinguish 
the peculiarities of his jaw on account of the hairy beard, 
and perhaps it was best so, for he had no real chin and a 
very retreating lower jaw; a long and narrow, as well as 
projecting or prognathic, upper jaw; heavy cheek-bones, 
and extremely large teeth, often with live roots to them. 
Those muscles which arc at work when chewing hard food 
would be enormously developed, but those which arc used 
in speaking would be feeble and weak. 

Seen from in front, his appearance would be the reverse 
of prepossessing— the narrow receding forehead, beginning 
with its strong eyebrow ridges, would seem to disappear 
under the mop of dark thick hair, out of which the little 
ape-like ears could hardly be seen. He might have stood 
about 4 feet high, with hands, when so standing, reaching to 
the knee; both hands and feet would be large; chest 
narrow; he would be slightly bandy-legged, but nothing 
to signify, for even at this period be probably chased small 
animals and hunted on foot. At night he would retire to 
a roughly woven nest in the branches of a tree. When 
sleeping, his head would be bent forward over his wrists ; 
these would be crossed in front of his chest, with elbows 
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down and outwards. His legs would be strongly bent or 
flexed, so that the knees were also near the wrists. His 
waist-measurement would be excessively small, or he 
could not assume this position, which is, as a matter of 
fact, hardly possible, and certainly painful for civilized 
man. On a similar nest, close by, would be his wife or 
wives, with Titian red or bronze babies sound asleep, and 
yet clinging round their mother’s neck. 

Should a raging gale, with sheets of driving rain, fall 
upon him, he would still sleep on. The rain would be 
conducted away by his hair and beard, by his elbows and 
hip-joints, so as to drip nearly clear of the face and body. 
The hair on the arm, even of those civilized men who 
retain sufficient to trace the arrangement, turns down 
both upper and forearm to tile elbow; outwards and dowu- 
wards from the wrist. Moreover, if the reader tries to realize 
this attitude, he will see that what with hair, whiskers, 
beard, and eyebrows, even midges and mosquitoes might 
be puzzled ; they might lose heart, being diverted and led 
astray by the tangled labyrinthine masses of hischcvclure. 
But we must leave him in this position asleep, perhaps 
dreaming— ix. 9 apprehending by his senses some particu- 
larly delectable dainty (perhaps with corresponding motor 
reflexes), for it is necessary to consider carefully what may 
be safely said of his mental ability and moral accomplish- 
ments. 



1 Daniel Giraud Elliot, A Renew of the Primates, 1912. 

• According to EUiot Smith, the brain enlarged brut, and an erect 
habit followed (Bril. Assoc., 1912). 
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CHAPTER IV 
THE LIMIT OF HUMANITY 

It is surely unnecessary to discuss the question of whether 
there is a limit of humanity or not. Common sense of 
mankind, whether in civilized or savage communities, 
draws an unmistakable boundary between the best animal 
and the worst man. But if we were to attempt to define 
this limit, we would at once be confused in psychological 
and metaphysical subtleties, which, however diverting they 
may be, never seem to lead to a definite result. This 
admitted difference between men and beasts must not, 
however, be overmuch magnified or allowed to obscure 
obvious facts. 

Theories of " instinct," or "anthropomorphic explana- 
tion," when employed as a term of abuse, rather confuse 
than clear up the questions concerned. 

Great as the differences may be, yet somehow or other 
some animal or animals did manage to rise from the bestial 
to the human status. The great gulf between the animal 
and the human being is not by any means so distinct to 
children or to savages as it is to the civilized European. 

Nor, apparently, are the distinctions so clear to those 
Europeans who undtr stand animals best — that is, shepherds, 
dairymen, and others, who can only succeed in their pro- 
fession if they are in real sympathy with the animals 
under their charge. In the last chapter we tried to show 
that there is, in spite of many changes due to development 
and acquisition, an underlying family likeness in the 
bodily structure of man and the other primates, which is 
specially obvious when young stages are compared. So 

02 
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when we try to understand the actions of animals, we 
sec m to find a sort of infantile reasoning power, embryonic 
states of affection, jealousy, courage, and cruelty, perhaps 
even germs of goodness and wickedness. Or to put the 
matter in another way. if any of our readers has been on 
terms of sympathy with a clever fox-terrier or dandy, if he 
has watched a Scotch collie at work, or if he has en- 
deavoured to stalk any kind of wild animal, then we affirm 
with confidence that he knows from his own experience 
that the ways in which an animal acts are often just those 
ways which would be adopted under those particular 
conditions by a clever human being. 

One cannot expect the reasoning power to be anything 
but feeble, and only occasionally manifested : the emotions 
are also indistinct and transient; but our point is that 
germs of intellectual and emotional possibilities do exist 
in the animal world. The root of most useful knowledge 
lies in the power of profiting by experience, and even the 
very lowest groups of animals are sometimes able to do so. 

A minute and lively creature, Paramcccium, familiar 
to all who have once used a microscope, is said to be 
taught by experience. When kept in a very fine glass 
tube, Paramercium has considerable difficulty in turning 
round. It has to twist its body into the shape of a V, and 
at first required four or five minutes to accomplish this 
acrobatic feat But after twelve hours’ experience of life 
in the tube, it could turn round in one or two seconds. 1 
The common earthworm has sometimes to solve a rather 
difficult proposition, for it must drag the leaf of a lime or 
of a rhododendron into its burrow, which is not wider than 
the diameter of its own body. It solves the question in 
quite a reasonable way by dragging the lime-leaf in by the 
pointed tip, and the rhododendron by the base or petiole. 
This was pointed out by Charles Darwin. 

Messrs. Yerkes and Huggins devised an ingenious 
method of testing the intelligence of crayfish. A path 
dividing into two byways led to the waterside. After they 
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had become accustomed to go by either of the two bypaths, 
one of them was closed. Fifty per cent., on an average, of 
the crayfish in the first series of trials went by the right 
path, for it was naturally just as likely that they would go 
by one a*; by the other. But in the second scries 60 per 
cent-, in the third 75*8, in the fourth 83*3. thc f,fth 
76-6, and in the sixth series 90 per cent, of the crayfish 
chose thc right way. 2 This means that only to per cent, 
of these crustaceans had not been taught by experience. 
Even tortoises may be said to show occasionally an 
affectionate disposition. Gilbert White mentions one that 
was apparently very fond of a certain old lady, and always 
hobbled towards her with " awkward alacrity " whenever 
she came in sight. 

Birds resemble human beings in their relatively large 
brain, and in their holding themselves more or less 
upright. One docs not usually think of birds as specially 
intelligent ; but of all wild animals, certain birds, specially 
wild geese, are perhaps the most difficult to stalk. These, 
as well as rooks and others, place sentinels for the flock, 
and the sentinels understand their duties, and are punished 
if they do not perform them. The eyesight of some birds 
is in all probability better than that of mankind ; this 
can hardly be said of any other animal. Birds’-nests 
show a mastery in thc art of weaving or twining that 
is not reached by other animals (excepting insects) ; even 
the nest of the gorilla or orang-utan is but clumsy and 
rude if compared with that of ordinary birds. Rooks 
will carry off acorns and dash them to pieces by hammer- 
ing against a stone. It has been stated that certain birds 
use tools ; at any rate, they are said to thrust small pieces 
of stick between the open valves of sea-shells. 3 

A new type of poultry-feeder requires a certain quick- 
ness of intelligence in hens and chickens. A muslin tube 
containing Indian corn is attached by a mechanical con- 
trivance to a large tin full of wheat or other grain. When 
thc bird pecks at the muslin tube, thc grains of wheat fall 
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out from above. They seem to understand at once what 
to do, and require, in some cases, no teaching at all. 
After giving a perfunctory peck at the muslin, they hurry 
to where the wheat will fall. The classical chick of Lloyd 
Morgan must, of course, be mentioned. This bird had 
tasted a certain nauseous caterpillar, and when a second 
specimen was thrown to it naturally hurried to the 
place, but as soon as it recognized the objectionable 
caterpillar, it stopped, wiped its bill, and turned away. 
Moreover, the artistic plumage and the singing of birds give 
pleasure not only to us, but to the singers themselves, and 
their sweethearts and wives. So that, in many respects, birds 
arc far beyond the ordinary level of the brute creation. 

It is quite unnecessary to give numerous instances 
from the world of insects- We must, however, mention 
certain ants in the valley of the Amazons, who are, 
at least in one respect, more intelligent than many 
savages. A large part of this district 13 inundated every 
year to a height of several feet. These ants, which are 
described by Dr. Lie, build their nests in the trees. They 
carry up to these nests not only particles of earth, but 
the seeds of certain special plants. When the seeds ger- 
minate and the plants grow, their leaves protect the nests 
from heavy rains and from scorching sunlight. There are 
also other ants that sow, manure, and cultivate regular 
crops of fungi. 

These instances of animal sagacity are perhaps sufficient. 
We shall exercise forbearance, and refrain from describing 
the intelligence either of our own or of our neighbour's dog, 
for we arc convinced that every reader ofthis book will know 
of instances perhaps more remarkable than anything which 
we could bring forward. But seeing that lemurs and 
monkeys are the nearest allies of mankind, it is necessary 
to see how far they have travelled in this direction. In 
America, experimenters seem to be partial to using 
" puzzle-boxes.” The animal is shut in a box, and can 
only get out by pulling a string or working a more or less 

5 
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complicated system of knobs, catches and bars. Messrs. 
Thorndike and Haggerty carried out many experiments 
with these contrivances, using monkeys, dogs, cats, and 
chickens. Monkeys were the quickest to learn how to 
work the various device*. Moreover, only monkeys seem 
to have had enough intelligence to watch other monkeys 
so as to learn how to get out. There is a certain arti- 
ficiality in these tests; it is from observations of monkeys 
in their own jungles that the most valuable results arc to 
be expected. 

In Madagascar the natives say that it is exceedingly 
dangerous to throw a spear at the Indris lemur. The 
animal will catch the spear in its hand, and throw it back 
with great force, and never misses . 4 The author enjoyed 
the privilege of listening to many Malagasy stories during 
six months of travel in the great African island. No 
people, whether savage or civilized, possess quite tile 
same exquisite art in the embroidery of a tale as the 
Malgachc. Yet there is n rule a foundation of fact 
overlaid by an incredible profusion of decorative orna- 
ment in most native stories, and it is quite likely that an 
Indris lemur did throw a small twig at a Malagasy. 

Monkeys undoubtedly do so. Miss Romanes possessed 
a Cebus monkey which could use a hammer to crack 
walnuts. A stranger was brought to see this trick per- 
formed. but unfortunately the nut turned out to be a bad one. 
The monkey looked so dejected that the visitor laughed 
at him, upon which he at once flew into a passion, and threw 
at her everything that he could lay his hands upon, first 
the nut, then the hammer, then a coffee-pot, and finally, 
one by one, all his own shawls. He threw things with 
great force and precision, standing erect and extending his 
long arms well back over his head. : In South America, 

there are reports from a great number of observers all 
tending to show that in the early Spanish days the 
Mycetes monkey used to defend itself by throwing sticks, 
dirt, etc., at strangers ; at least, this is said to be the case 





A V.Vol'N UvnUl 

1 T- Vaflfcxi > 1 »?♦» » it » -yi «•- -••• - . > • i; j-* *• - : 

id >l»fl ;r. lit n;jaa. - ay 

Afcts D«r.ikc? by fcmltsiM 3* Mr. F!<icr U&vllu Mi* '«• -Vo: 




The Limit of Humanity 67 

by Oviedo, Cieza dc Leon, Dampier, Wafer, and 
Exquemelin, most of whom state that they actually saw 
the twigs thrown by the monkey. Wafer and Yves d'Evrcux 
also say that they saw monkeys break oyster-shells and 
crack fruit with stones, whilst Acosta saw a monkey 
take up a stone and throw it at children. One man had 
two teeth broken by a stone hurled at him by a monkey.® 
The author has not noticed any confirmation of these 
statements by recent observers, but that proves nothing ; 
for if these monkeys do possess intelligence, they would 
soon learn that in the days of firearms instant flight is by 
far the safest proceeding. In the Old World baboons and 
other monkeys defend themselves in the same way J 
Dr. Wallace himself saw an orang-utan breaking off fruit 
and twigs to throw them at the intruder. On one 
occasion one of these Mias' kept up a perfect fusillade of 
heavy branches and the spined fruits of the Durian for at 
least ten minutes.® 

But there are other instances which show a germ 
of general handiness and dexterity in the primates. 
The weird aye-aye lemur uses its finger to probe for 
insects, and taps the wood with it, apparently judging by 
the sound if there are caterpillars inside/' 

A chimpanzee M Molli,” was kept in a wooden cell. 
Someone drove in a nail from the outside, whereupn 
Molli took up a metal drinking-vessel and pounded the 
nail back . 10 Mr. Hobhousc’s Rhesus monkey used a 
stick to draw a larger stick within his reach. With 
the big one he could reach and drag a banana within 
a convenient distance. 

Many other instances will be found in the work of 
Holmes, so often quoted. Another chimpanzee, “ Peter,*' 
copied the letter W on a blackboard . 11 This shows an 
extraordinary precision of eyesight. According to Isidore 
Geoffrey St. Hilaire, a certain American monkey could 
distinguish the figures in an engraving ; it was afraid of a 
wasp or cat in pictures, and tried to catch the figure of a 
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grasshopper.’* These instances cannot be said to prove 
that monkeys are users of tools, but they show that 
monkeys do use things as tools. 

But another remarkable point is the fact that both 
lemurs and certain apes make nests which involve a 
certain choice in materials and the power of rudely 
twining or twisting grass and twigs. The aye-aye lemur 
has a nest two feet in diameter, which is made of rolled 
leaves of the traveller's tree, and lined with twigs and 
dry foliage, and the entrance is at one side.” Both the 
gorilla and orang-utan build nests in trees. That of the 
former is at a height of fifteen to twenty feet above 
the ground. Branches are broken and bent together, 
then covered with twigs and leaf or mass. The foundation 
of the nest of the orang-utan is formed of intertwined 
branches, on which smaller ones arc laid crosswise, and it is 
then lined with leaves such as those of certain orchids, 
Pandanus, and Nissa.” So that even far below the level 
of mankind one distinguishes latent possibilities of 
basket-work, weaving, and plaiting. 

For moral worth we have no means of measurement,’ 1 * 
but in a general way it is clear that good qualities — at 
least in an embryonic state — exist amongst primates. 
Some lemurs are very affectionate and gentle to those 
who make pets of them, and some arc fond of playing with 
a ball. Others are shy, morose, and dejected in captivity. 
Monkeys are extremely inquisitive and mischievous, and 
are capable of real love and decided hatred. Sociability 
is a very marked characteristic of baboons and certain 
monkeys. Sentinels arc posted, and they know their 
duties, and arc well aware that they will be nearly torn 
to pieces if they neglect to keep guard. Nor are instances 
of self-sacrifice and heroism unknown, for there is the well- 
known case of a large baboon which came down from his 
place of security to the rescue of a young one which 
had been left behind, and was nearly surrounded by 
the dogs. By his bold behaviour and loud grunts, he 
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diverted attention to himself and allowed the little one to 
escape. 

The gorilla will, it is said, stand up to an enemy, and 
only retreat when the female and young ones have reached 
a place of safety. 

Coquerel had a certain lemur L. variegatus ) in cap. 
tivity. Every morning, as soon as the first rays of the 
morning sun reached it, the small creature would sit 
up on its hind-legs and open out its arms, holding 
them in this position and gating at the sun intently. 
What were the feelings of comfort — perhaps of grati- 
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tude — that pervaded the smooth brain of this little 
animal? 

One might even suggest that our Pliocene ancestor, just 
before he became man, had so far trained his eye and 
hand that he could hurl stones, branches, and other thing 
at his enemy, and probably hit him ; that he could crack 
shellfish or hard fruits with a stone, and twine creepers or 
twigs together. He could certainly break off a branch, 
and would have no difficulty in tearing off the twigs. 
Indeed, if the idea had occurred to him, he could have made 
a rude club, split off a bamboo splinter, improved a stone 
by rudely chipping it, or even made a handle for the 
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stone by bending a withy round it. But until he had 
reached the limit of humanity, this idea would not enter 
his brain, or if it did. he would possess neither the 
patience nor the intelligence to carry it through. The 
boundary-line is definite enough, and the difference is 
clearly in brain and not in eyesight or in manual 
dexterity. 

Comparison of the brains of apes and of men show, as 
one would expect, considerable differences; yet, on the 
whole, one is more astonished at the general likeness than 
impressed by the contrasts. We have, of course, assumed 
in the preceding that the difference in intelligence is really 
connected with the brain and not with the heart or the 



liver, as various nations have supposed. It is not very 
easy to prove that increase of brain always accompanies 
increasing intelligence, but the table which follows shows 
that on the whole this seems to be the case : 
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Looking at this tabic in a broad, general way, it seems 
clear enough that as the centuries proceed, the brain 
of man becomes more voluminous, and in all probability 
his intelligence increases. 1 ® But such a person as " Dr. 
Illingworth of Edinburgh" would quarrel even with this 
statement. He would make objections as, e.g., The 
principal of a University (a Scotchman too) has 200 c.c. 
less brain than the Gros Proprietaire in Wiltshire, and 
only 50 c.c. more than an Icc Age savage (Spy II.). He 
would ask why Portuguese Government officials are so 
much above the average of Parisians? He would point 
out that the difference between the gorilla and the lowest 
European brain is only 275 c.c., whilst that between the 
lowest and the highest European is 1,025 c.c. But two 
points must be carefully borne in mind. 
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It is, first, impossible to judge the intellectual powers 
of our fellow-men by any standard. When different chances 
in life and different circumstances intervene, any attempt 
to do so becomes ridiculous. The man of Spy endured 
a strain on nerve of which most of us who have never 
known the fear of sudden death can have no conception. 
He had to think hard, to decide promptly, to weigh every 
possibility of danger in a few seconds, or die horribly. 
It would be possible to live a life comfortably out in a 
modern city, and never to have really thought very hard 
about anything. Nor could one say that a farmer or 
landed proprietor would be any the worse for an intellect 
as good as that required of the Principal in a Scotch 
University. He would certainly find plenty of use for it. 
Then, secondly, the very basis of the calculation is at 
least doubtful ; it is not so much amount as quality of 
brain that matters. 

Dr. Berry has shown that there are very marked 
differences in the relative development of the various 
lobes in the Australian as compared with the European 
hrain.* 7 Then, again, the methods of determining brain 
capacity have been questioned. In order to remove this 
last objection, the weight of the brain has been calculated. 
Unfortunately, the heaviest brain known, weighing 2,850 
grammes, was that of an epileptic idiot. Still, the 
general results bear out exactly what has been suggested 
above. 

On the whole, the greater the weight of brain, the higher 
is the intelligence. It was found that in 23’8 per cent, of 
people mentally deficient the brain weighed less than 
1,200 grammes, and in only 4*8 per cent, over 1,400 
grammes, as compared with 2*1 per cent, under 1,200 
grammes and 44^3 per cent, over 1,400 in mentally sound 
cases. The weights of the brains of ninety-eight eminent 
Hessians (poets, philosophers, naturalists, statesmen, 
soldiers, doctors, and jurists) were compared with the 
average population. It was found that of these illustrious 
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ones, 9-5 per cent, weighed over 1,700 grammes, and 
54' 2 per cent, over 1,450 grammes, as compared with, for 
the average man, 0*4 per cent over 1,700 grammes, and 
25‘4 per cent, over 1,450 grammes. Even the size and 
circumference of the head has been used as a measure 
of the intelligence within it. 

Careful inquiries were made by Pfitzner in the various 
hatters' shops in Vienna. It was found that the higher 
priced the hat, the larger the size most frequently asked 
for, the inference being that richer people have on the 
whole the largest heads. 1 ® 
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On the whole, then, it is probable that the increase in 
volume and weight of the brain, which is the most remark- 
able speciality of man as compared with other animals, is 
connected in some way with the development of intelli- 
gence, or, as Hrdlicka puts it, “animalism varies with 
antiquity." It is also clear that “the thoughts of man 
are widened with the process of the suns." But what 
was it that initiated this development ? In a young 
growing skull, every one of the bones which arc to form 
the future cranium is separate, and, up to a certain point, 
independent. They arc not in contact with the developing 
brain, being divided from it by a space occupied by “ soft, 
sodden, spongy arachnoid tissue." “ In some mysterious 
fashion, nevertheless, the growth of the brain governs 
that of those still independent pieces of the future skull. 
They are, of course, held together, and must affect one 
another's development.* 0 

But at a certain period of growth, other influences begin 
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to exercise their sway. The thin curved plates of bone 
come in contact, being only divided by " sutures," or lines 
of meeting; then these sutures close, and in old skulls 
become obliterated altogether. The erect carriage of the 
head in mankind seems to begin to exercise an influence 
at a very early age upon the closing up of these sutures. 
The basal and the frontal sutures in man become closed 
at a much earlier period in the human than in the ape 
skull . 21 

But the lines or sutures on all the upper part of 
the skull-case remain in human skulls open for a much 
longer period. Now, if one compares the mature gorilla 
skull with that of an adult human being, two differences 
are specially remarkable. The great forward projection 
of the face is marked even in the young gorilla, but enor- 
mously massive in the adult male. The lower jaw is also 
heavy, and the molar teeth are very large. 

Imagine the young gorilla chewing its food and manipu- 
lating this relatively huge jaw. It, of course, is sup- 
ported and worked by muscles, which are attached to the 
front and sides of the skull. As soon as these muscles 
begin to exercise full activity, they obviously require a 
solid bony attachment, and hence the sutures in all this 
part of the gorilla's skull close at an early age. This must 
surely check the forward and upward expansion of the 
skull. 

Then, at the hinder part of the skull, there are in the 
gorilla bony ridges, to which the powerful muscles of the 
neck are attached. In man the corresponding muscles 
merely hold the head in position, but in the gorilla they 
have to support its weight ; and, perhaps for this reason, 
are not only far stronger, but cover by their insertion 
a much greater proportion of the cranial surface. An 
interesting suggestion has been made by Wetzel 2 ® in 
connection with these muscular strains, which are 
supposed to have an influence on the growing skull. 
The whole skull-case, consisting of all the different plates 
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of bone (still not united), must be thought of as trying 
to expand and to enlarge by curving upwards, in con- 
sequence of some stimulus, due to the growth of the brain 
itself. 

Upon this developing cranium the strong neck muscles 
at the back and side 3 , as well as those others which work 
the heavy jaw in front, must hinder and check the ex- 
pansion of the skull. In the case of mankind, the 
attachments of all these muscles, both those of the neck 
and those of the lower jaw, are so low down the skull, 
50 much below its highest point, or even the widest part 
of its circumference, that these strains, instead of hinder- 
ing expansion, should actually favour it. So after a certain 
stage, the drag of the muscles of the jaw and those of the 
neck, being exercised below the widest parts of the skull, 
would help instead of hindering the development of the 
brain. Moreover, when this process had begun, further 
development would only increase the growth in width 
and height. The figure explains this most attractive 
theory. It is interesting to notice how very near the 
young chimpanzee and gorilla have got to the critical 
point. But their further development is checked by the 
huge development of the face and of the heavy jowl, with 
its ferocious canines and great crushing molars. Moreover, 
the face, jaw, and teeth require in the gorilla enormous 
nourishment during their formation, and all this material 
is no longer available for the upper part of the skull. 
This also must tend to check the development of the 
brain and skull. 

In man, as soon as the head was habitually carried 
erect, and when the teeth ceased to be used for worrying 
enemies, or as prehensile organs, which would be the case 
as soon as the hands were accustomed to use tools, there 
was nothing to prevent the skull increasing in another 
direction — that is, in breadths* This made a great 
economy of material possible. Broad cheek-bones and 
a relatively wider surface for the attachment of the 
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muscles made the whole snout-like facial prognathism 
of the gorilla unnecessary. So the face was greatly 
diminished, the nose became flat and snubby, with 
nostrils wide apart, as one sees in some primitive 
races. 

Bur perhaps the most remarkable consequence of 
these changes was their effect on the jawbone. This is 




Fig. 3. — Tub Skull of ax Ape compared with that op a very 
Primitive Type op Mankind. 

The arrows show the differences ia tbe direction of iht lenalons and 
pressures (see textj. 

one of the earliest bones to appear in mankind ; it consists 
at first of two separate pieces, which unite to form certain 
bonclets. the “ossicula mentalia,” which appear at the 
point where the chin is formed. Now, as Linnaius had 
noted, the chin is a peculiarity of homo sapiens. No ape 
possesses a true chic, and it is absent in the two earliest 
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known human fossils, the Mauer jawbone, and probably 
also in that of the Piltdown woman. But as the long, 
narrow jaw of a gorilla-like ape changed, in consequence 
of the broadening of the skull and the shortening of the 
face, into a shorter, rounded-arch shape, then great 
strain and cross-tensions would be thrown on the extreme 
forward points of the jawbones. If the origin of bone- 
forming tissue may be due to muscular stresses and 
strains, then the production of bone-forming tissue at this 
point would be favoured. 

As soon as the human round-arch-shapcd jawbone was 
produced, the formation of a chin was dearly a mechanical 
advantage. At first, as in the Ice Age (Neanderthal) race, 
the chin is but small ; but the jawbone is still massive, 
and the teeth very large. Just after the Ice Age we find 
another people, the race of Cromagnon. Their chin is 
magnificent ; quite as stubborn and projecting as the best 
we can produce in Europe to-dav. 1 * 

The gorilla and some other apes have an extra- 
ordinary bony ridge over the eyebrows, which means 
a louring brow, and gives an impression of bestial 
ferocity. This is not so marked in the juvenile gorilla, 
and is hardly present at all in some of the Mioccnc- 
Pliocene anthropoids. It has been suggested by Dr. 
Gorke* ar.d others that these bony prominences over the 
eyes arc necessary for an animal with an heavy jawbone, 
large molars, used for crushing hard food, and a retreating 
/crehead. 

Whenever the lower teeth strike against the upper, 
a sort of jar, or line of strain, passes up the bone. If the 
forehead is nearly vertical, as in most civilized races, this 
will have no effect, for the pressure will be distributed 
away. But with a very’ retreating forehead and pro- 
jecting upper jaw. the lines of pressure would enter 
the skull -case at an oblique angle; a development of 
bone here would give the requisite resistance. 

These eyebrow ridges are a prominent feature of the 
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Neanderthal race, of some living Australians, and occa- 
sionally appear in the Great Northern, or Teutonic, race. 
They dwindle to 41 an ornamental sketch" in some Neo- 
lithic peoples, and arc usually absent in Europeans. We 
should perhaps mention two other primitive characters 
of the skull. The rounded forehead (•* front bomW”) of 
some negrittoes is an infantile character. With the 
broadening of the head, and even with a strong jaw, this 
characteristic seems to disappear. The second peculiarity 
is a curious crest, or ridge, along the median line of the 
skull in front and above. 

This is perhaps descended from the strong bony crest 
which reinforces the eyebrow ridges of the gorilla and 
other apes. Sergi 20 has traced this character in a great 
number of primitive and other races, especially in 
Tasmanians, Australians, Fuegians, Eskimos, the Lagoa 
Santa race, some Californians and Patagonians ,- 7 a few 
Polynesians, and perhaps the Bataks of Palawan. 2 ® 

The romance of the teeth of mankind has been fully 
explained by Osborne, Gaudry, and Others. The human 
canine tooth is perhaps nearest to the very earliest type of 
tooth, nor do our incisors, still used to hold or bite, differ 
much from very early forms. In the prcmolars and 
molars remains of the primitive thrcc-pcakcd arrange- 
ment can still be distingui shed. The first simple conc- 
like tooth developed two other cones or peaks, two on the 
outside in the upper, and two on the inside in the lower, 
jaw. The resulting triangles of three peaks gave a perfect 
shear, well adapted to tear flesh from the bone or to crush 
beetles and grasshoppers. The carnivora still preserve 
this trituberculate type; but when crushing was required, 
the basal part of the tooth (the plain out of which the 
peaks rise) expanded into cusps. Even tile Eocene 
lemurs, such as Miacis, show this development. 

The molars of the chimpanzee and other apes have five 
and even six cusps. The fifth cusp is still present in 
Tasmanian and Negro teeth, but has disappeared in 
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modern Parisians . 20 The teeth of the Piltdown woman 
and of the Neanderthaloids resemble those of some native 
races to-day, and are very large and much worn, showing 
signs of strenuous mastication. But with, as it has been 
suggested, the invention of the cooking-pot, signs of de- 
generation set in. It was no longer necessary to chew 
hard grains and tough muscle. 

The future is in this respect lurid and threatening. 
Teeth are growing smaller and weaker. The third molar 
is “ practically always degenerate," and sometimes absent. 
Decay of the teeth seems to have begun to be a serious 
matter even in the Neolithic period, and in the future 
there is reason to fear that the European will become 
toothless in the prime of his youth, reverting to the state 
of some worm-like ancestor. 

Very little can be said of the senses of our Pliocene pre- 
cursor. His sight was no doubt keen, and perhaps equal to 
that of Bushmen and Australians. But in powers of sight 
man is one of the most gifted of animals. Even to-day the 
eyesight of those Europeans who have trained themselves 
to hunt big game is not inferior to that of many savages. It 
is probably not as good as that of real hunting races such as 
the Hottentot Bushman, said by Fritsch to have “maximal 
sehscharfe ." 30 As regards hearing, it is interesting to note 
that lemurs are sometimes exceedingly noisy. The Indris 
howls like a dog. Others are specially lively in the evening, 
uttering loud cries, or growling like a dog if an intruder 
approaches. As soon as the Pliocene precursor began to 
form a language, he would no doubt begin with a few shrieks, 
croons, wails, growls, and roars. There is no reason to 
suppose that he was less gifted than the domestic hen, 
which has a vocabulary of twenty sounds. It is impossible 
for us to realize how exactly he developed a language. 
Children begin to speak in an “ iuterjectional" manner, 
and arc very anxious to learn new words. 

Krause, who was born deaf and dumb, said that those 
so afflicted imitate in thought the shape of objects with 
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their hands, so fixing it in the mind and recalling it to the 
memory. By signs of this kind a gesture language with 
appropriate interjections would arise naturally, and “ a 
way for thought is already broken."* 1 

The mental exercise involved in language-making must 
have further developed his intelligence. 

As regards other senses, in that of smell man is grossly 
inferior to most animals, and in this respect is degenerate. 
The gradual hand and eye training inseparable from the 
use of tools and the manufacture of tools would also react 
on the brain, leading to further development both of eye- 
sight and of tactfulness (see p. 112). All these influences, 
increasing watchfulness, language-forming, the making 
and using of tools, may perhaps be thought of as influenc- 
ing the expansion and development of the brain. It is 
the brain that seems in some mysterious way to govern 
the growth and expansion of the skull-case (see p. 73). 
Then at a certain critical stage came the parting of the 
ways. On the one side the chimpanzee preferred huge 
canine teeth, a four-footed or arboreal bfc, and the possi- 
bility of a large stomach. On the other, the erect attitude, 
the extra development of the brain, even with restriction 
in appetite, appealed to that Pliocene precursor who 
became the ancestor of man. 

Now (it was not possible twenty-five years ago) most 
anthropologists recognize that a strictly scientific treat- 
ment must not omit reference to those moral and spiritual 
instincts which are beyond and above, though inextricably 
connected with, the brain. It seems to us that especially 
at this critical period the Pliocene precursor must have 
been exceedingly inquisitive. He was more or less in 
safety so long as he remained an arboreal animal ; but 
when he left the trees or only resorted to them for 
safety and shelter at night, this involved all sorts of 
moral qualities. He had to be excessively wary, and 
yet bold and courageous; enterprising, and yet patient; 
the maintenance of his young must have required of 
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hint very hard work and an extraordinary amount of 
affection. 

All these qualities involve an unusual character. The 
moral quality of the Pliocene ancestor was surely beyond 
that of the best of the animals, even though these do possess 
embryonic states of both virtues and vices. It will be 
seen, therefore, that at the critical moment, three lines 
of development happened to coincide. tor a whole 
geological period, perhaps, the power of standing, of 
running, of using hands and fingers had been slowly 
perfected, involving, as we tried to show, a thorough-going 
modification in the ground-plan of the body. At the 
same time, increase of brain had been accompanied 
by a development of intelligence; eye, ears, finger and 
thumb were being more and more directly controlled 
by the mind. Then, also, frequent crises required of 
the male heroism and sclf-sacrilice, and of the mother 
incessant daily devotion. 

But at some particular moment the accumulated know- 
ledge that he had gathered of all the evil things in a very 
dangerous world, and his power of enjoyment of what was 
good in it, suddenly changed into a knowledge of Good 
and Evil. Thechange was not more sudden than the first 
stroke of a complicated piece of machinery set going for 
the first time, nor of the first abrupt explosion of a volcano 
which has been extinct for centuries. But so far as man 
was concerned, it transformed everything; from being one 
of the other animals, he became in poiU master of all. 

Did this change occur in several places more or less 
about the same time ? It was not necessary that the three 
lines of growth— that is, in body, in brain, and in moral 
sense _ s hould have proceeded together. It is seldom that 
a high level in all three directions occurs in any race of 
mankind. Moreover, there are four genera of anthropoid 
apes very close to man in bodily structure, but otherwise 
hardly above the average animal. 

The coincidence of these three ascents in evolution was 

6 
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a very remarkable event. Moreover, the climate must 
have been congenial and food abundant, or an infantile 
race could hardly have managed to live. But such places 
involve competitors, and especially carnivora, which should 
have been dangerous enough to keep early man strenuous 
and virile, and yet not sufficiently abundant so as to exter- 
minate him (see p. 27). That is to say, the habitat was in 
the highest degree an unusual one. It seems, then, that 
these three evolutions and a suitable, habitat could hardly 
have coincided more than once and in one spot, and in 
this sense we believe in a single ancestor, or are »kmk>- 
gatisis, But as soon as the first step had been taken, 
man would increase and multiply, and, in all probability, 
wander over the whole earth. For many thousand years 
he could hardly be more than a mere lonely hunter such 
as the Fucgian or the Tasmanian, the Bushman or the 
Vcddah. With other animals such as the horse, elephant, 
and deer, the first-known representative is usually followed 
in the next geological epoch by a number of species. Wo 
find in the Pleistocene, which follows the Pliocene, not 
one, but, at any rate, three forms of man, and we are 
justified, as we hope to show, in suspecting others. So 
though there was an original primitive souchc, we expect 
to find a specialized primitive race in every marked 
climate-region of the earth. Therefore it seems necessary 
to call ourselves polygenists. 

In this book, as we have explained, we are concerned 
solely with the story of mankind so far as it can be 
honestly read by the study of Nature. 

Now, although we have admitted that all animals may 
possess germs of mentality and morality, it will be seen 
that for this sudden change in man’s nature and status no 
real explanation has been offered. 

In the oldest and most widely read of all books an 
answer can be found to satisfy those difficulties which 
arise from the present condition of science and of man 
himself, but a discussion of the great questions involved 
would be, in this work, incorrect and perhaps impertinent. 
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Estimates of capacity and weight of brain are unusually 
conflicting. Professor Keith, gives 1,450 c.c. as that of 
the Piltdown skull; M. Boulc gives, for the La Chapelie 
aux Saintes skull, 1,620 c.c.; for Neanderthal, 1,40s c.c.; 
La Quina. 1,367 cc.; Gibraltar, 1,296 c.c. — Nature, 
August 28, 1913. 
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one can follow the recent work of Bolk, there wci m possible con- 
firmaiion of the theory. 

21 Arck.f. ASorph. u. Anthtep.. 1911. # ^ , 
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CHAPTER V 
THE FIRST HOME 

It seems probable that it was in North America that the 
very first primate originated. These interesting animals 
are found in the Lower Eocene deposits, which means 
that they are perhaps the most ancient of all known 
mammals. Near Paris, also, and in other parts of 
Europe, Eocene lemurs have been discovered. A little 
later in geological time two species were living in Egypt — 
that is, within reach of Somaliland— where there is now at 
least one living species. The great group of monkeys, in 
a sort of generalized form, also occur in the Eocene of 
North America, and at a later date in South America as 
well. 

One of the South American apes enjoys the name 
of Homunculus pnlagotricvs, 1 which would lead one to 
suppose that it approaches the human ancestor more 
closely than other fossil monkeys. But there docs 
not seem at present any evidence for a special and 
particular resemblance to man in Homunculus palagonicuu 
nor, indeed, in any American fossil hitherto discovered. 
North America was, as we have seen, probably the birth- 
place of the first primate, but there is really no evidence 
that the New World was inhabited by man until after the 
Ice Ages. 1 It is true that Professor Sergi, perhaps the 
most eminent anthropologist of our own times, places the 
first home of mankind in South America, and thinks that 
the earliest migrations occurred via the Antarctic Continent 
to Australia, and thence through the South Sea Islands. 
New discoveries might, of course, prove his theory to be 

»5 
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correct. Certainly Antarctica was at one time a land of 
forests and of 6ong-birds. of babbling brooks and well- 
grown forests ; yet the evidence on which Sergi’s argu- 
ment rests has been practically obliterated by destructive 
criticism, and therefore it is in the Old World that we have 
to search for the first home of mankind. 

In Miocene and part of Pliocene Europe, the climate 
was warm and genial, with a luxuriant vegetation. Many 
monkeys and anthropoid apes inhabited the forests. 
Unfortunately, although these animals do certainly fulfil 
our expectations in being more or less transitional or 
ancestral, and in this way allow of endless discussion as 
to which was the ancestor of the modern man-like ape, yet 
the bones and teeth of any one of the fossil Miocene 
species arc so few and so vary transitional that it is in the 
highest degree difficult to draw any definite conclusion 
from the inextricable tangle of conflicting opinions. There 
are at least three which might have been our distant 
ancestors, and this is an important point in view of the 
fact that Miocene eoliths have been discovered (see p. 29). 

The molar teeth of GryflioptiJuats Sucssi (called also 
Dryopitl ucus) are said by Thevenin to be so nearly human 
in appearance that they could be so described. Hut 
it was ape-like in the length and narrowness of the jaw, 
in its strong canines, and in the form of the chin. 1 his 
animal lived during the Miocene period at Neudorf-sur- 
la-Morava, in Hungary. 8 Two others had teeth very like 
those of primitive man — viz., Anthropodm Drancoi of the 
"Bohnerz” of South Germany and the Indian Authra- 
popithccus iivaUnsis, which is closely allied to the modern 
chimpanzee, but has more human-looking teeth than the 
present-day type of that species. 4 

Besides these, Pliopitkecus antiquus wandered from the 
Pyrenees to Slyria, and is supposed by some to be 
the ancestor of the gibbons. Greece had its Mesopith- 
ecus Pentctiti, which was intermediate between certain 
living families of monkeys. 8 Tuscany possessed Or copith- 
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«eus Bambolii also with affinities between modern 
families. In Germany Plioliyh-bates tpfxlshtifntnsis wan- 
dered about Darmstadt, and is also said to be an ancestor 
of the gibbons. Near St. Gaudens, France, also in the 
Miocene, Dyycpithecus fontani seems to have been common, 
and from this species not only the gibbon, but the orang- 
utan, and also the gorilla, arc said to have descended. 
Naturally, we do not mean to imply that cither man or 
any of the living anthropoid apes were descended severally 
from more than one of these Miocene precursors. But it 
is quite satisfactory to know that we have a choice, that 
there are at least six or seven possible ancestors which 
are known to have lived in the Miocene period. 

According to an interesting essay by Macnamara, even 
at and before the beginning of the Miocene period, certain 
apes had no less than 170 structural characters in common 
with man; the giant apes of the Early Miocene had 150 
of these common characters, which increased to over 
300 in the Mid-Miocene chimpanrce-like form. In the 
Upper Miocene, in his view, man became a plantigrade 
animal.® 

The range of the closely allied man-like apes at this 
early period seems to have included all southern con- 
tinental Europe, and probably the Siw&lik Hills in India. 
So far as one can judge, the climate was everywhere 
warm and genial, neither strictly temperate nor strictly 
tropical. None of them, so far as we know, crossed the 
Sahara, or the great Asiatic desert which extends through 
Arabia, Persia, and Beluchistan to the frontiers of India ; 
the Siwalik Hills are north of the Indian desert. 7 The 
present-day distribution of the lemurs, of the living 
anthropoid apes, and of the pygmy races of man, shows 
a very interesting and remarkable contrast. 

They arc all to the south of the great African-Asian 
desert; in India only to the south of the Indian desert; 
but they occur in Indo-Malaya and in the great oceanic 
islands. In the exquisite monograph of Dr. Daniel 
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Giraud Elliot, the distribution of the lemurs is very care- 
fully described. The family is mainly centred in Mada- 
gascar, which they had reached during our European Ice 
Age. They occur as far north as Harrar in Somaliland ; 
they are found in the Congo basin, and in West Africa 
to Sierra Leone and Old Calabar. There is also a species 
in Natal and Zululand. In Asia they inhabit the Philip- 
pine Islands, Java, Sumatra, Annam, Siam, South India, 
and Ceylon. 

Of the anthropoid apes, the orang-utan (pongo) is only 
found in Borneo and Sumatra. All the thirteen species of 
gibbon live in the Indo-Chinese and Indo-Malayan regions. 
Both the gorilla, its near ally pseudogorilla, and the 
chimpanzee (Pan) are entirely African, and all the species 
except two are found either in the West African or in the 
Congo forests. The exceptions are one chimpanzee in 
the Niam Niam country, and one gorilla in German East 
Africa. 8 The pygmy races of man occur in the Congo 
forest, East and South Africa, Andaman Islands, Southern 
India (probably), Ceylon, Malay Peninsula, New Guinea, 
Philippine Islands, and possibly in Madagascar* (sec 
p. 188). All these three groups, therefore— lemurs, anthro- 
poid apes, and pygmies — occur in the saute part of the world 
— that is, in Africa south of the Sahara, India south of 
the Indian desert, and Malaya, and in the larger oceanic 
islands as far as the Philippines. But in Mio-Pliocene times 
they had only reached the northern edge of the Sahara- 
Asiatic desert (if so far), and the Siwalik Hills in North 
India. 

This is a very curious point which, so far as the writer 
is aware, has not a 5 yet been noticed. Moreover, the 
anthropoid apes fall naturally into two groups -the African 
and Asian ; so also do the pygmies, for the African, and 
especially the Bushmen, are often separated from the 
Asiatic. If we exclude the Madagascar lemurs, the rest 
of this last family also divides into an African group and 
the Asiatic. The lemurs were surely the earliest in time 
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of all the primates, and presumably the first to migrate. 
We have seen that a possible ancestor of man inhabited 
Miocene Europe and North India along with theancestors 
of the lemurs and apes. The pygmies— the least modified 
and most primitive, or "infantile," of all races— as well 
as modem lemurs and apes, all live south of the desert or 
in South India. The only exceptions arc those pygmies 
who entered Europe in the Ice Ages, and came from 
North (»•*., north of the desert) Africa. 







Fig. 4.— Two Barotse Fire-Doiixivo, South Centra!. Africa. 

(From a Photograph.) 

(Frobenius. CAi/ilAJi’rf df Uax.) 

Almost all these animals and men arc tropical jungle 
forms confined to trees, and it is only a few excep- 
tional species that have managed to adapt themselves 
to subtropical or temperate conditions. It follows surely 
that there must have been at one time a semitropical 
forest connecting the African jungle and the Southern 
Indian and Malayan forests with the similar luxuriant 
tree-growth of Greece, Italy, and Europe; but this forest 
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would be Late Pliocene, filling the interval, or part of it. 
between the Early Pliocene woods of Europe and the 
Ice Ages. 

From the frontiers of India to the West Coast of 
Africa there extends to-day a great desert, which seems 
to be, geologically speaking, recent. None of these 
animals could possibly cross this arid country in our 
own days. 

Yet all the probability from the facts of distribu- 
tion seems to point to a great Pliocene migration 
across the desert. Somewhere en route both lemurs and 
anthropoid apes divided into an African party going 
south-west and an Indo-MaUyan group wandering south- 
east. The pygmy ancestors followed the same route, 
also dividing into two— the African and the Asiatic sub- 
divisions. Perhaps the history of the cinnamon -tree 
brings out this probable migration even more clearly. 
They, like the Primate ancestor, lived in North America 
during the Eocene. They flourished abundantly in 
Europe from the Baltic to the Pyrenees, both in Britain 
and in Southern Italy, during the Miocene. Now, 
though rare, they still exist in Ceylon along with the 
lemur and the Vedda, and also in Indo-Malaya. The 
cinnamon climate to-day is very much that of Miocene 
Europe, so that they surely crossed the desert also. But 
between the Middle Pliocene and Mid-Pleistocene — that 
is, halfway through the Ice Ages — there was a wet and 
humid climate in Northern Egypt and Palestine. 

Three great fresh-water lakes existed on the present 
lowdr courses of the Orontes, Nile, and Jordan. The 
Dead Sea is the existing remnant of the last mentioned, 
but its waters were then about 456 metres (1,300 feet) 
above the present level of its contracted representa- 
tive. 10 

In that latitude the climate must have been warm as 
well as wet, and a luxuriant forest would surely have 
thriven along their shores. Let us suppose that one of 
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the Pliocene man-like apes (perhaps Pithecanthropus) 
lived in a semitropical forest in this district — that 
is, between the Mediterranean on the east, the Indian 
frontier on the west, the Black Sea and Caspian Sea 
on the north, and the Indian Ocean on the south, and 
in the first half of the Pliocene period . 11 Let us also 
suppose that he became man before the end of the 
Pliocene. One set of his descendants left for India and 
the great oceanic islands, following the route of the 
Asiatic lemurs, the orang-utan, and the gibbon. Another 
set went to Africa by the south-west, becoming in course 
of time the African pygmy, and also following the track of 
other lemurs and of the gorilla-chimpanrec ancestor. In 
another chapter we try to show that both these routes 
are regular highroads of migration quite dearly marked 
in later historic, as well as prehistoric, ages. Indeed, the 
area sketched roughly above unites Europe. Africa, and 
Asia, and it is to this area that all the main routes of 
migration, when followed backwards, seem to lead. 
Our Pliocene Mesopotamian we will suppose, judg- 
ing from the anatomical evidence, lived for the most 
part in trees. What did he live upon ? We have already 
given some details (see p. 91) regarding the food of 
lemurs, of the anthropoid apes, and of the present-day 
forest pygmies, all of which is apparently, and, of 
course, in a general way, very much alike. Fruits of 
all kinds (nuts and fleshy fruits), small birds and eggs, 
honey, grubs, and insects are the main articles of diet for 
them, and in all probability the Pliocene ancestor origin- 
ally lived in very much the same way. He may, of 
course, have eaten shellfish, and especially oysters ; West 
African monkey 3 arc still fond of them, and for many 
primitive peoples shellfish are of the first importance. 
When the change was beginning, there are two con- 
ditions which seem, at least to the writer, to be 
fairly deduced from the considerations set forth in pre- 
vious chapters. 
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First, that in the early stages of alteration, there must 
have been a fairly congenial climate and an abundance of 
the food to which he was accustomed- Secondly, that 
some strong inducement existed which forced him to leave 
the trees and to walk on his hind-legs, not only occasion- 
ally like the chimpanzee, but regularly and habitually. 
What is the climate to-day of this area— the meeting-place 
of three continents, and the birthplace of religions? It 
lies between the isotherms of l8° and 21° C. or 65° and 
70° F. This 13 the climate of Sicily, part of Greece, 
Madeira, Charleston, New Orleans, and Honolulu. It i3 
the very best of all the climates in the world that could be 
chosen for an infantile race. It lies between the regular 
tropical, with wet, steaming, impassable jungles, and the 
colder temperate zone, so affording chances of acclimatiz- 
ation in both directions. 

Everywhere in the Mediterranean this particular climatic 
belt has been for so long inhabited that its natural vege- 
tation has been completely altered, if not entirely rooted 
out, and grazed away. So that it is very difficult indeed 
to picture for oneself the middle Pliocene vegetation 
of Syria, Arabia, and Persia. Hut it is clear from geo 
logical history- that the climate changed ; it was humid 
and warm before the earth movements and general 
disturbances of the later Pliocene, and it is to-day, in 
most places, dry and arid — an unmitigated desert. 
During early historic times the process of drying up 
or "the desiccation of Asia" can certainly be traced, 
and according to some authorities it still continues. 
Could one imagine any conditions that would fit in 
better with the evolution of man ? He had to leave 
the trees because the forest was leaving him. At first 
it would break into scattered woodland, clinging to moist 
situations, such as the banks of rivers, deep and narrow 
valley's, or mountain-sides. Then these would further 
diminish to mere patches of scrub and little groves, in the 
best-watered situations, in ravines and kloofs, such as 
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one finds in South Africa— as, t\g., the Boschberg, near 
Somerset East. 

Judging from the transitional stages at work to-day in 
various parts of Africa, the steps might be as follows: 
First scmitropical or warm temperate woodland like the 
Knysna forest or Perie bush, then less vigorous woods, 
breaking now into park-likc scenery or into a scrub, 
hardly forest, of scattered trees. Then the inevitable 
Acacia would replace almost all other trees. This would 
change into stretches of dry steppe grasses, an open 
flora, with an abundance of lovely flowering bulbs and 
small, gloriously coloured ephemeral flowers springing up 
after rare showers of rain. But there would still be 
thickets or scrub in specially favoured places near perma- 
nent water and about the springs, for one must remember 
that the forests of Cupressus, in Asia Minor, and of Cedar 
in Lebanon, persisted until well into the Historic period. 
Yet at a very early geological period the vegetation would 
become quite unsuited to an arboreal animal. The plants 
which formed these thickets, and the animals which 
haunted them, were, of course, factors of the environment 
which must have profoundly modified the evolution of the 
earliest man. 

The Flora Orientals which now inhabits this area is one 
of the richest and perhaps the most beautiful in the world. 
No one who has not seen the limestone hillocks of Mariout 
and Ramleh, or the .Egcan Islands, or perhaps Palestine in 
the right season, can realise the exquisite colouring and 
extraordinary variety of lilies and amaryllids, iris and 
anemone, scarlet poppies and rich red ranunculus, purple 
albuca, golden-yellow composites and Lcguminosa:. This 
flora, the rarest of memories to any enthusiastic botanist, 
is, however, only the remains and the miserable relict of 
that which was known to the Pliocene precursor. The 
aridity of the climate, and the ravages of the goat, the 
camel, and the ass, have left only a small part of the 
natural flora. Wc know, however, that in these thickets 
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were growing the original forms of peaches and apricots, 
of figs, vine, medlar, almond, oranges and lemons, apples 
and pears, the mulberry and the pomegranate. Beans and 
lentils, the great onion family, not to speak of Triticum 
monococcum (L.), Uvrdeum spontancum (C. Koch), SecaU 
woulanum (Guss), and other ancestors of our vegetables, 
grew either in the grassy plain, or amongst the bushes, 
or on rocky hillsides. 

As to the woods, or what was left of them, we have not 
space unfortunately to give in full Willkomm’s beautiful 
description of the original fore3t in Spain. 

But one may perhaps imagine riversides bordered by 
giant alders, celtis, and willows, and full of fragrant 
laurel and Rhododendron ponticum , with also phillyreas, 
laburnum, strawberry-trees, and perhaps lilac. Through 
this may have wandered our Pliocene ancestor, occasion- 
ally ascending into the foothills, where no doubt there 
were oaks of several kiuds, edible chestnut, wild olive, 
with dark green cushions of mossy liverwort on their 
trunks and on their branches, grey or reddish-yellow 
festoons of Usnca, and other lichens. 12 But if he did so, 
he must have been for ever wary and watchful, for there 
were noisome beasts of the most dangerous character. 
Certainly lions, bears, and wolves inhabited the country. 
It is probable that there were also (towards the end of his 
evolution) sabre-toothed tigers, hyaenas, elephants, rhino- 
ceros, wild boar, hippotamus, bison, and buffalo, the last 
probably the most dangerous of them all. 1 * 

There would therefore be no lack of the Stimulus of 
Evil to keep him alert and to prevent his drifting back 
into the fruit-eating, arboreal-acrobat existence of the 
gorilla and orang-utan. In fact, if one supposes that some- 
where in the Mesopotamian region, or, rather, in the great 
quadrilateral which we have described above, a Pliocene 
animal very like Pithecanthropus was isolated by the 
gradual disappearance of the forest, every condition which 
one requires for his transformation seems, so far as we can 
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see, to be exactly fulfilled. When we first find the remains 
of European man in the Ice Ages, it is with machairodus, 
elephant, rhinoceros and hipj>opotamus. Later on we 
hope to show that the earliest forms of mankind can be 
traced back to the same locality; and not only they, but 
their domestic animals seem to belong to it. 

There were, however, not one but several races in 
Europe before the Icc Ages had definitely passed away. 

It is interesting to sec if any light has been thrown by 
recent research on the causes which produced variation in 
these, the earliest type of man, and so which may have led 
to their formation. The simplest variable quantity is the 
average height of the race; with this should always be 
considered the proportions of the body (see p- 50). A 
plentiful supply of good food seems to increase the 
average stature of a people without altering the other 
proportions. The better or, at any rate, richer classes of 
Paris, England, aud Belgium, and the royal families in 
Polynesia are taller than the average population, bo also 
in the South Seas, the natives of fruitful volcanic islands 
are the tallest. 14 

It is also said that limestone districts or lime in drink- 
ing-water tends to increase the average stature. On the 
other hand, those who have lived in cities for two or three 
generations seem to become shorter at least on the aver- 
age. 15 Early marriage is also said to bring about a lower- 
ing of the mean stature of a population. The shortest of 
all Europeans are certain Polish Jews who only average 
1,612 millimetres, and who marry at fourteen to fifteen 
years of age. The Japanese, who arc distinctly shorter 
than other yellow races, many at eleven to twelve years 
of age. 

One at least of these supposed influences is dearly sup- 
ported by what has been observed in the case of animals. 
Unfavourable conditions such as bad food or exposure to 
a northern climate leads to dwarfing— as, r.g., the dwarf 
cows of Kerry, Norway, and of some hill statts in India, 
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the pygmy hippopotamus of Malta and Sicily, and the 
Shetland pony. Dwarfing also results when plants arc 
grown with insufficient nourishment or under conditions of 
extreme exposure. It is probable that the pygmy is the 
earliest or near the earliest of races. The three tall races 
of Glacial and Post-Glacial times should therefore have 
enjoyed better food than the pygmy, who even to-day is 
often starved, and suffers from indigestion. It is, however, 
impossible to prove that the Neanderthal and Cromagnon 
man, or the earliest of the Alpine race, lived more gener- 
ously than the modern Bushman. Another very early folk 
(though later in Europe than the others)— namely, the 
Mediterranean race— is also short. They, from the very 
beginning of their known history, seem to have pre- 
ferred a social life, and usually selected rich alluvial soil, 
which is often deficient in limestone. The most one can 
say from the evidence so far is that the strenuous con- 
ditions of life in and after the Ice Ages did somehow 
increase the stature of the three tall races, but there is no 
evidence to show that they usually married late and had 
plenty to cat. 

The next character is one regarded as being the most 
distinctive of race — namely, colour of skin, to which may 
be added colour of eyes and of hair. The immense 
majority of the races of mankind have more or less dark 
eyes and hair. Dark skin is perhaps also more prevalent 
than any other colour. So that the real point is to know 
how or why it was that the skin became white or yellow, 
the eyes blue, and the hair golden. It is said that the 
cells of the human skin (epidermal) can produce pigment, 
and that the iufluencc of light favours the formation 
of dark pigment. White skin, blue eyes, and blonde 
hair, distinguish especially the great Teutonic people. 
They are first heard of in North Germany and Scandi- 
navia, a part of the world which is only favoured with 1,250 
to 1,500 hours of sunshine in the year. Wc suspect 
that the Teutonic race is in part descended from the men 
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of Neanderthal, who seem to have enjoyed some 40,000 
years of a climate with certainly not more sunshine, so 
that in their case the production of dark pigment was not 
favoured by light. 

But it has been pointed out that both the Lapp and 
the Eskimo are dark, and that some tropical American 
tribes are light skinned. 10 At first sight this seems to 
destroy the whole argument. 

But in reality, these exceptions rather prove the rule. 
Both Eskimo and Lapp live near or beyond the Arctic- 
Circle, and arc therefore for half the year exposed to 
nearly continuous sunlight. In tropical forests also, it is 
not the case that people arc exposed to stronger and more 
continuous sunlight than those who live in the warm 
temperate aonc. On the contrary, of all places in the 
world, the dense jungle of the Congo and of West Africa 
is perhaps the most dark and gloomy of human dwelling- 
places. 

Wc must refer to later chapters for the little that is 
known of the other first Europeans, but the great Eastern 
branch of the Mongolian family, to which Chinese and 
Japanese belong, are ydU m s k inned. This tint is very 
peculiar, at least to European eyes; it reminds us of the 
characteristic American as compared with the English 
complexion. 17 Even in London there is a tendency 
toward this colour which may be more politely described 
as "old ivory," and which is by no means unbecoming. 
We are in the habit of supposing that the dose stove- 
heated rooms in the United States tend to favour this 
tint. It is perhaps worth mentioning that the yellow- 
skinned Mongols seemed to have wandered to Manchuria 
by the Siberian route, and that some of those still living 
in northern districts do still sleep the winter through on 
the top of a very primitive stove. But there is no scientific 
warrant for the effect of a close atmosphere on the skin, 
and not enough is known of the early history of the 
Mongolians to warrant any general statement. The 

7 
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earliest shorthcaded people in Europe were probably 
dark-skinned like the Lapps. 

That there is a strong hereditary influence in the human 
species cannot be denied. Even abnormalities are trans- 
mitted. “ Short fingers ” or (minor brachydactyly which 
is due to premature ossification of the gristle in the 
finger) was found to be inherited by 44-6 per cent, of the 
children. 18 Such peculiarities as a six-fingcrcd hand, 
colour-blindness, deaf-muteness, tendency to cataract, and 
other diseases well-known to medical men, are undoubtedly 
transmitted by heredity. ,D We shall mention one case 
which is of real interest for the peculiarity, an exceed- 
ingly small sire of head has been traced both to the son 
and grandson. The circumference of the grandfather’s 
head was 515 mm., that of the father 492 mm., and that 
of the son 325 mm., and the cephalic indices were 9o - 85, 
92*30, and 97 respectively. Another character of the 
same family, an enormous nose strongly curved down- 
wards, was also transmitted. 5 ” At first it would seem as 
if such evidence is "of very small value," but all these 
characters depend on some alteration of either the tissues 
or of the order of their development. 

Of late years the view . of Buckle have been treated 
with contumely. Nevertheless certain of his deductions 
are historically true. Temperate and cold temperate races 
arc certainly on the whole more energetic and dominant 
than those of warm temperate and tropical climates. 
This seems to be the result of selection of a virile, 
vigorous type through the severity of climatic and other 
conditions. In the selected ones, the tissues are all full 
of rigour, and harmonize in development. Virility is 
inherited just as surely as any weakness in the tissue or 
a premature ossification. According to Hacepied, the 
northerner inevitably become the superman “ A peu prts 
commc dans un tube d’eau se superpose mercure et 1'huile 
a l'eau." :I Now, if one takes a typical northern race such 
as the Danes of Schleswig-Holstein with 82 per cent, of 
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the male population fair-haired t :2 and remembering that it 
has been exposed to the rigours of a Baltic climate foi 
probably 20,000 years, then fanning, hunting, and raiding 
by land and sea, would have made up the experience ol 
this people until within the last 200 years. Contrast with 
this the Mediterranean race, with probably 10,000 years 
of village or city life, with its intensive agriculture, and 
its experience of all sorts of barbarous conquerors and 
despots. Is it at all extraordinary that one race shows 
vigour, a certain brutality, energy, courage, and total 
want of sympathy, and that the other is clever, dis- 
ciplined, patient, sympathetic, and has those artistic and 
religious instincts which have revolutionized the world ? 

Even in their rcspcctivcs liabilities to various diseases, 
it has been shown that blondes in London differ from 
brunettes. The former suffer very severely from infec- 
tious disorders, such as arc common in crowded centres, 
up to fifteen years of age, but arc less subject to consump- 
tion. The brunettes are less affected by the infectious 
illnesses of childhood, but from twenty to twenty-five 
lose severely from consumption . 13 If the blondes are 
mainly Northerners and the brunettes for the most part 
of Mediterranean race, then these differences seem pre- 
cisely what one would expect from the life-experience of 
both these races. One might even suggest that the 
reason of the gradually increasing percentage of brunettes 
in British cities and towns is simply that the blonde 
Northerner dislikes and is not acclimatized to those city 
conditions which are in every way congenial to the 
sociable Mediterranean. 

In this, as, indeed, in all cases, the factors that have 
influenced the evolution of a race are not merely climatic ; 
they are mixed up inextricably with social and other 
influences which are possibly of more importance. If it 
may be supposed that the original type of man was short, 
dark-skinned, short headed, with overlong arms and a 
very broad flat nose with nostril openings much exposed. 
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then we have seen that changes in the proportions of the 
body, an increase in height, and a white or yellow skin, 
are not of altogether mysterious origin. The shape of 
the bead seems to be connected with the length and sise 
of the jaw, and it is possible that the Neanderthaloid and 
Australian type, or, perhaps, long-headcdness in general, 
is only a temporary diversion due to special conditions of 
a primitive brachycephalic type.* 1 

At present no light seems to have been thrown on the 
evolution of the nose. In a new-born infant there is (we 
fear) a distinct resemblance to the short, broad, snub, 
with its wide nostrils, of the negritto. The aquiline nose 
is characteristic of the Jewish race, of many Australians, 
and certain Indians who live in the high plateaux of Peru ; 
but there has been, so far as the author is aware, no 
attempt to explain it as a modification due to atmospheric 
conditions. (See, however, p. a6q.) 

But though the effect of environment on the evolution 
of race-characters seems to offer a promising field for 
research, intermixture of race seems to have been of most 
help in the progress of man. According to Driessman, no 
people without a trace of foreign blood can ever institute 
a culture. This is, of course, undeniable, in view of the 
fact that one can hardly mention a single living people 
which is anthropologically a pure race.* 6 Nor is the bring- 
ing in of a new physical type the only question. Good 
languages with all their effect on the intelligence arc 
invariably borrowed, and along with words and phrases, 
customs, inventions, and weapons are introduced. In 
fact, the physical origin of modern progressive nations 
seems to resemble very closely that of the best breeds 
of domestic animals. Climate has its effect; there is 
always a stringent selection, and an occasional intro- 
duction of fresh and hardy blood proves invigorating. 
But one must not forget an esssential difference, for it is 
mental and moral qualities that insure the survival or 
the dominance of nations. 
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1 Dr. Amcghino discovered and christened this form, believing 
in its ancestral character. 

1 Sctgi place* the first man in South America {Arch. /. Arsilttop., 
IQI 2 ). 

• Tbevemn. L'AntkrcfoIcgic, 1904. 

4 KoUmann, Arch. / Anthrop., 190ft. 

I Cercopithecu* and Semnopithecuc 

• Arch//, An/kr&fi., Ncac Fotg., Bd. 3. 1905- At the present day, 
according to Keith, man has 396 char actu s in common with the 
chimpanzee, 385 u.th the gorilla. 272 with the orang-utan, and 188 
with the gibbon. Cj. Schwalbe, L A nth rofoU&e t 190ft. 

7 The Siwalik fauna necurs in the Punjaub, Sind, Perini Island, 
and in Malaya, ] at. t, and even as far north-east as Shanghai (see Lyd- 
deUer, Grog. Dili. 4]/ At ammalt, i8c/>). 

• C/. Darnel Giraud Elliot, Use . uL 

• Hagen, toe. cii., states remains of pygmies arc traceable in the 
primitive Indian of South America (see Chapter Xi.). 

w BLanckenhocn and Laloy, L An Jhropolcgie, 1905, p. 67a. 

II A Mou.itidri.in tribe dki inhabit the Lebanon in the Pleistocene 
period. 

l# Willkomm, Englcr, and Drude, Vtg. d. Erdt\ Ihcristhcn HaU 
binui, 1896. 

u These all occur in the: Pliocene of North-Western India, and all, 
except macharrodus and the bison, still live 111 .Africa. In Palestine 
fMoustcrian) woolly rhinoceros, bison, fim frimigcnius, hear, aud 
fdis existed (Blancucnhorn, L’ Anthropologic, 1906) 

14 Revet*. AnU. f. Aaikrof „ 1905-09 ; Schwcrr, ibui. t 1911. Ewart 
found eight rabbit* in one uterus, and four rabbits 111 another. The 
former were just half the size ci the Utter (Tran*. Roy. Soc. Dublin, 
1903). 

11 Bcddocs, Siaturc and Bulk of Man, 1867. 

14 Schwalbe, V Anthropologic, 1905. 

17 Cf. Ripley, Jour. Roy. Anthrep. Inst* 1908. 

11 Drink water, Journal of Genetics. 1912. 

u Sir William Turner. British Association, 1809 : also Correns, 
who mention-, harniophily, ^giwucn star." night blindness, Gower’s 
• ; - tbt H ip b g 1 ■ -Bp # et< 

■ House, L’A nikropologu, 1904. 

11 Hoccpicd, L 3 Anthropologic, 1904. 

** Cj. Gray. Jour. Roy, A/ithrop. /«/,, 1907. 

« Snruhsall, Brit- As&oc. Rep., 19C4, p. 70 2. 

u Unfortunately we cannot coiuoenttomly accept the mgeniou.N 
suggestion of Dr. Walclcer, who states, n a result of experiment with 
twm infants, that lying on the back or on soft pillows tends towards 
brachycephaly, whilst lying on the s>dc or on hard pillows tends to 
produce dolichoccphaly (L A nlkropobgu t 21706, p. 201;), 

“ Dricssman, Sassen u. Milieu, Berlin. 190 2. Supposing th.it a 
black skin is characterized in the Mcndeli&n sense by ten pairs of 
characters, then, if a white European and a negro were OtlttB 
pure white or black skin would only be found in one ease per million 
(Conens, Die Neuen Vertr bungs. Jena, 1912). 




CHAPTER VI 

the origin of fire and the use of tools 

Ik such a country and under the conditions supposed in 
the last chapter, if there was any natural source of fire, 
the effects would be very serious. With a diminishing 
rainfall and occasional fires, the forest of the plains and 
plateaux would become scarce and almost disappear. 
Woods would no doubt remain along riversides and near 
lakes and marshy ground. In British East Africa we 
have ourselves observed that a vigorous grass-fire was 
unable to catch hold of the usual riverside or gallery wood, 
so that the forest might not vanish altogether. 

But how were these grass and forest fires produced? 
A flash of lightning or a lava flow may possibly have 
started a conflagration. Yet this cannot have been a 
common origin of fire, for the lightning is usually followed 
by heavy rain, and the molten lava, besides being rare and 
local, would be accompanied with heavy falls of dust and 
ashes. Such fires would be surely very unusual, and we 
doubt if the ancestor could have obtained much knowledge 
of fire from either volcanic eruptions or thunderstorms. 
He would also almost certainly fly in terror from volcanic 
eruptions, and probably cower in the thickest bush that he 
could find during a thunderstorm. His nerves would cer- 
tainly not be steady enough for him to experiment with 
fire under these conditions. Yet if there were grass-fires, 
it is more than likely that he would follow them, for he 
would appreciate grilled grasshoppers and other dainties. 

How then did he learn to make fire ? 

There is one observation of a more or less definite charac- 
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ter which seems to give some hope of a satisfactory solu- 
tion. According to Mr. Theobald, forests at Animallai in 
Southern India are often set on fire by friction caused by 
one bamboo branch rubbing against another. 1 In the 
sort of climate which we have suggested for the first home 
of mankind, there would be bamboos. It is quite likely 
that the earliest man would frequent the places where 
they grew in order to gather the young shoots, which 
are good to eat. He may have observed the smoke, 
and experimented with bamboos. It is also the fact 
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F10. 5.— Methods of Lighting a Kibe. 

A, DriU-bow, British New G-j.oaa. 

Ft, Fire implement West Malaysia (aicer I'liyW}. Pump-borer. 

C, Bamboo fire implement MaisvsMi (after Mason). 

D. Implement For making fire by Inction, r'olyncsia The same form 
occurs on the Congo. Thu is the •• stick anil groove procost 

(Frobenlus, CMdiccJ »/ Vm.) 

that the negrittoes of Zambales still make fires by rub- 
bing one bamboo across a nick in another. From this, 
if it was the original method, other ways of getting fire by 
friction might have arisen by experiment with other kinds 
of wood when bamboos were infrequent. 1 his, at any 
rate, seems to be by far the most probable origin of lire. 

The importance of this discovery to the earliest of men 
can hardly be exaggerated. In the first place he could 
now definitely leave the trees and sleep in security at his 
camp-fire, or perhaps in a cave with branches burning at 
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the entrance. A sharp fire-hardened stick is an efficient 
spear. With fire also, cooking and all its important in- 
fluences began to influence his development, separating 
him still further from the brute creation. The various ways 
in which fire may be made have been described fully in 
Mason's interesting book, and it is unnecessary for us to go 
into details. 2 Another pygmy race, the Tapiro of New 
Guinea, use a split stick and rattan fibre. This is very 
similar to the " ploughing " method when one stick is 
rubbed up and down a groove in another. 

But of all forms of wood-friction fire, the fire-drill is by 
far the most important. In very simple cases, such as 
that of certain l£ast African tribes, the stick, held vertically, 
is twirled between the palms of the hand, and, being fixed 
in a slight nick or groove of the second piece of w r ood, 
soon sets light to the timber. In more advanced types a 
string is tied round the twirling stick; this is rapidly pulled 
back and forwards by two people. Still more efficient is 
the bowstring twirler, in which a bowstring is used instead 
of that in the previous case; one person can then work 
the arrangement, which in the best examples is neatly 
manufactured and unfailing in its effect. But before this 
last refinement in the apparatus had been invented, there 
had been certain remarkable developments. If one tries 
to place oneself in the conditions of primitive savage life, 
it is obvious that it was very foolish to allow the fire to go 
out. To relight it was a laborious and tedious business, 
and, indeed, in certain conditions of weather almost an 
impossible task. Hence, no doubt, it was the duty of 
someone to watch over the fire. When human society had 
risen to a certain stage of co-operation, the person en- 
trusted with this duty would probably be au old woman. 

Wc have no means of telling when it was that the fire 
itself began to be worshipped. There must, of course, 
have been from the very beginning a certain mystery about 
this strange phenomenon. These vague feelings would, as 
soon as the society became more or less controlled by a 
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medicine man, or shaman, he inevitably improved into a 
definite system, with vestal virgins and ritual observances* 
If the sacred fire went out, it would be in early savage 
times an intolerable nuisance, but later it would turn into 
a dire national omen, threatening all sorts of calamities. 
The method of relighting by means of the fire-drill devel- 
oped into a sacred annual ceremony, overlaid, of course, 
with many strange rites and customs. The symbol for the 
fire-drill, devised at some very early date, and called the 
44 svastika," became a mystical or cabalistic sign, and was 
regarded with superstitious awe. 




Fio. 6.— Firr-Dkkmxr, South-East Australia. 

( Fro ben i us, ChOdMoc J oj ht&n.) 

These details are given here because the distribution of 
these sentiments and the rites regarding fire is of the 
greatest possible interest Thus in Ireland and Great 
Britain as well as in Brittany, the Beltane fires, which 
were newly lighted oA a certain date every year, proved 
a serious difficulty to St. Patrick and other early Christian 
missionaries working amongst the Western barbarians. 
The fire-drill was in use in the German forests at the 
beginning of historic times ; vestal virgins and sacred 
lamps never allowed to go out existed in Rome during 
pagan times. Though we should mention that in Roman 
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Catholic countries a light is kept burning, and nuns 
have still charge of it, we must be careful to avoid any 
irreverence or misconception. For the idea represented 
by the ever-burning light is not a superstition but a 
beautiful symbol only. 

But to return to the gross superstitious use of the fire- 
drill. In a lake village in Bosnia (Sava, near Douje) of 
the Bronze period, a drawing of the svastika was found. 1 
That i3 not suprising, for amongst the Serbs, Bulgarians, 
Western Macedonians, and other Slav races, there still 
goes on a ceremonial kindling of new fire by the sacred 
drill, and these arc overgrown with many superstitious 
ceremonies. In the village of Setonic all fires are extin- 
guished if an epidemic disease breaks out. The people arc 
then made to crawl through a small tunnel on all fours, 
and are marked with a cross on the back as they emerge; 
after this they receive the new fire.* Practically the same 
ceremony was used at Simbirsk as late as 1892.* 

There is a slight variant in Montenegro, where, accord- 
ing to Miss Durham, fever patients themselves arc still 
made to work the fire-drill, with presumably the idea that 
their high temperature will pass into the new fire. 0 The 
Tschuktschis, or reindeer-hunters of North-East Siberia, 
still light the sacred fire on feast days with the fire-drill. 7 
In British India the new fire (Agni) is still new-born of the 
twirling fircsticks, and the svastika is very commonly 
used. 8 

But the most interesting point is that not only the use 
of the fire-drill, but the idea of a sacred fire, and of vestal 
virgins, and of the svastika symbol, all occur in America 
also. The resemblance of the ceremonies amongst the 
Mixtccs to those in use in India is quite remarkable. 
There was the same ceremonial rekindling by the friction 
drill, both in Mexico and Pern, and in the latter country 
there were vestal virgins of a curiously similar character 
to those in ancient Rome.* What looks like the svastika 
also occurs as a basketry ornament in Central America.* 0 
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The fire-drill is used by the Natchez, Cherokees, and 
Ogibways Indians, and also in Central Brazil. 11 

Should, therefore, there be a race which extended from 
Ireland to Peru, via Behring Strait, but which did not 
enter Africa or Australia, this curious similarity may be 
worth referring to (sec p. 261). The other prehistoric 
methods of making fire arc not so interesting. The 
Eskimo, who habitually use dint and iron, arc also ac- 
quainted with the friction method. Flint and iron pyrites 
seem to have been used in Glacial or Post-Glacial Europe. 




Fio. 7 . — Firb-Drillivc, West Madagascar (from a Photo- 
graph): Typical Strixg.Drill. 

(Frcbenius. CkilMoui 0/ J/iiA,) 



But to a race which used flint constantly, the discovery 
of flint and iron does not seem at all improbable; it is 
hardly possible that they could ever have entered a cold 
climate if they were not already acquainted with fire, and 
knew how to kindle it. 

But, as we have already shown, fire was of the first 
necessity to Pliocene man, and its possession was a privi- 
lege so precious that it is not at all surprising if he regarded 
it with some veneration and gratitude. A knife of his own 
would be the next great advance, and probably almost as 
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revolutionary in its effects. What, however, was the 
original knife made of? There are at least three distinct 
theories. 

Owing to the elaborate researches and profound study 
of flint weapons in Europe, most people are apt to assume 
that the very first tool was a stone coup de poing, held in 
the hand, and used to smash and batter shellfish or nuts. 
We have already seen that not only apes, but birds, occa- 
sionally do this (see p. 64). 

According to Dr. Noetling, the original Tasmanians 
had hardly advanced beyond this " eolithic ” grade. They 
had no idea of chipping or “knapping" flint or other 
stones, but simply shattered them by throwing them 
down on a rock. 1 * This, however, is not compatible with 
the scrapers, coup de poings, etc., figured by Dr. Sollas 
from Professor Tylor’s collection. 1 * These stone imple- 
ments are certainly of Paleolithic efficiency. Yet the 
Tasmanians had spears which they could throw sixty 
yards, and which would pass through the body of a man 
at that distance, as well as formidable clubs, wooden 
chisels, and the like. Stone implements are not by any 
means characteristic of most pygmy tribes, and are difficult 
to obtain in forest countries, especially where there is no 
flint. Moreover, they arc far more difficult to manufac- 
ture, and require a certain degree of patience and perhaps 
good temper. We have no right to assume such charac- 
teristics in the very earliest of mankind. Dr. Seyffert 
suggests that the original idea of a weapon was suggested 
by the claws or teeth of an animal. The Dakaira do, in 
fact, still use as a knife the lower jaw of the Piranyi fish, 
which is beset with small three-cornered teeth. The 
Neanderthaler in Palaeolithic times seems to have occa- 
sionally used the jawbone of the cave hear, with teeth 
attached, as a weapon or tool of some kind. 14 In the Far 
Eastern seas, shark’s teeth and sharp-edged shells arc still 
used in many ingenious ways. The original Toalas in 
Celebes also used Babiroussa tusks apparently as arrows 
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or lances. Mothers in Tongatnbu still shave their chil- 
dren’s heads with shark's teeth, and the native surgeon 
cuts small pieces out of his living patient's skull with the 
same primitive operating instrument. Shells are also 
employed throughout the Pacific Ocean, even in Tierra 
del Fuego. and on the Amazons for a wide variety of uses. 
The Aino until quite recently reaped his harvest with a 
mussel-shell. 

Still, though these and other instances, of which a very 
interesting list is given by Seyffert,* may be quoted, there is 
hardly enough evidence to convince us that teeth and shells 
were the very first weapons of mankind. The Pliocene 




F10. 8.— Boar's Tax Ornament (in the Possession or 
Dr. Brandt). From thf. Ubanqi, North op the Congo. 

(Frobcnlus. CMUtooJ ij Ms*.) 

precursor may have thrown stones and used them for 
breaking shellfish before he became man, but it was in the 
branches that he originally lived. Generally it is branches 
and twigs that arc thrown by the otang and other monkeys. 
The idea of a cutting instrument is more likely to have 
been derived from an experience of something that cut 
his own skin. The bamboo splinter, which is still used as 
a knife, is quite a common form of knife in Indo-Malaya 
and the Great Islands. 

If, as we have suggested, fire was first made by scratch- 
ing one bamboo against another, then it is quite likely 
that an accident to himself showed him the possibilities 
of the bamboo splinter as a ready-made tool of great 
promise. In New Guinea a band of Tugeri head-hunters 
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decapitated three convicts, who had left the gang, in five 
minutes, with a neatness of execution that, according to 
the ship’s surgeon, could not have been surpassed in a 
modern operating-room. 18 The bamboo-knife is 30 to 50 
centimetres long and 3 to 7 centimetres in diameter, and 
is nothing but a splinter stripped from the cane, though it 
has a natural edge as keen as the finest-tempered steel. 
Elephants are still killed by the Scmang in Malaya with 
nothing but a fire-hardened splinter of bamboo touched 
with poison. Small parties of two or three hunters lie 
in wait for the game, and, approaching from behind, drive 
the splinter into the sole of the elephant’s foot. 17 Lances 
are also made of bamboo, and it is one of the most 
generally useful of all plants. 

But there are certain significant points in the habits of 
chimpanzees, gorillas, and orang-utans which throw light 
on the first equipment of mankind. The chimpanzee 
does not build a ne3t, but one species (Calvus, the bald 
variety) which lives in the Gambia (West Africa), makes 
a kind of umbrella- shaped covering of branches tied 
together by wild vine. This is arranged above the flat 
branch upon which he sleeps. Both the gorilla and 
the orang-utan make nests, and are able, in a rough way, 
to twine branches together. 

When we turn to the primitive pygmy peoples of the 
Indo-Malayan region, we find that they make great use 
of creepers or wild vines ; they snare game by means of 
nooses of these lianes, of which there is an enormous 
variety in the Indo-Malayan forests. Such snares arc 
amongst the most effective known to mankind, and are 
still in use, even in Scotland, where wire for snaring 
rabbits is still sold regularly. Dr. Paul and Fritz 
Sarrasin, in their recent visit to Celebes, found that the 
earliest folk of that island (a pygmy or Vcddah-like race) 
bad advanced a little farther, for they made a sort of 
string bag by means of creepers knotted together. One 
of the most difficult problems is to know how the pre- 
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cursor managed to carry his tools if he went about on 
foot; but if he lived at first in a jungle full of creepers, 
and had advanced ever so little beyond the technical skill 
shown by chimpanzees and orang-utans, he would probably 
carry them in a rough knot of wild vine, or a very 
rudimentary 41 string bag/* 

We see, then, that the origin of this useful article can 
be traced back to a time of immemorial antiquity. 

After an apprenticeship with bamboo-knives and creeper 
withies, it is not a great step to the manufacture of the 
wooden spear or the club of the Tasmanian, and not so 
very much farther to the proficiency shown by the Aus- 
tralian black fellow in dealing with wooden weapons. 
Messrs. Spencer and Gillen recently saw a kangeroo killed 
by the wooden spear; then its tendons were skilfully 
extracted and the meat cut up with a sharp digging stick, 
afterwards the skin was pegged out with wooden skewers. 

We have seen also that monkeys do throw stones. 
These are probably picked up at random. Even in cap- 
tivity they have been known to have a rudimentary feeling 
of ownership. The chimpanzee, “ Edgar/’ kept in a small 
tin the two stones which he used for breaking nuts. It 
seems, then, that the Pliocene precursor, if we suppose 
him ever so little more intelligent than the modern chim- 
panzee, would have no difficulty, icltcn he crossed the 
boundary amt became human , in arming himself with the 
following weapons : Fire apparatus, at first two bamboo 
pieces, and later the wooden twirier and counterpiece with 
tinder; rough shillelaghs of wood, some for throwing 
and others for use in the hand; lances and spears of 
bamboo, and later of wood hardened in the fire; possibly 
a 41 tooth-brush ” of soft wood and perhaps skewers He 
might also possess throwing-stones— r.r., natural stones 
found to fit the hand and others of Eolithic or pre- 
Chellean type very likely also “ scrapers/’ or stones used 
to scrape off the bark and prepare his wooden weapons, 
perhaps to remove the skin of the animals he killed, 
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and also to scrape himself with. We think he would 
carry a selection of the most essential about with him 
in a very rude kind of string bag. He would make 
and set his snares in the jungle, but it would not be at 
first at all usual for him to catch large animals. Honey, 
insects, fruits, and possibly roots would be his main 
stand-by. If an occasional animal was killed, it would 
be a rare and unusual treat. 

Unfortunately if the reader will glance over this list of 
weapons, the only tool which we could possibly expect 
to recognize after a thousand years would be the stones. 
Everything else is perishable and would vanish, leaving 
no trace of his real armoury. It is possible, however, 
that the men of Solutri soared wild horses, for, to the 
author, this is the right interpretation of certain engravings 
which will be discussed later (see p. 157). But we have 
no proof as yet of the use of nets or snares by the earlier 
Paleolithic races. At this point, however, a step had 
been taken by humanity, of which the magnitude is 
hardly realized until one reflects upon it. The difference 
between a chance stone or stick and an actual tool to 
cut or pierce or smash with involves a tremendous evolu- 
tion. With even the idea of one tool, there is not nearly 
so great an advance in the conception and manufacture 
of many varieties. These two great discoveries, then — the 
idea of making and using fire and the conception of a 
tool — cannot be explained. Man, but no other animal, 
attained to them, and although wc have tried to show* 
the exceptional conditions of environment which may 
have made these discoveries possible, we must point out 
that how he made them remains an unsolved mystery. 

1 Mason, Origin of Invention. 

* Maion, loc. &L; and Frobeiuua, Childhood of Man. 

3 Truhelka, L'A nihrupotogie, 190?. 

4 Titilhacb, L A ntkropohgu, 1901, p. 205. 

s Drzewma, L'Anfhropolo&e, 1904, p. 106. 

• Dor ham, Jour. Key. Anthrcf. /nr/., 1909. 

7 Boeoras, Arch.f Anthrop^ 1907, p. 213. 

■ Tylor, loc. at. 
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• Schmidt, Arch. J. A ntkrop., 190809: Sder, Bur. Am. Ktha«, 
1904. p. 38 ; Tylor, lie, tit • Mason, lee. ciL 
“ IbkL 

11 Dr. von Stemen suggeata that fire was discovered in Brazil es a 
C0fijO]tu:i{LL of boring bole* in wood u;tli a wooden point instead of 
with shell or stone. Hut it is surely more likely that the tire-drill 
came first, and that races who used it' discovered how to bore holes 
in consequence of their lining it [Cukr. d. Satnrwo!k. Zaitrel 
Br.tZJkn, : 894 1. 

14 Noctling. Arch./. ArUhrop., u/%}. 
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14 Arch./. Anthrop., 1911. 
u Favreau, I.'Anlkrvfele^u, iijoft, 

11 Pratt, Tve Years with Seu: Guinea Cannibals. 
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CHAPTER VII 



THE ICE AGES 

There seems to be a suspicion that the Great Ice Age 
was by no means the first occasion on which a large part 
of the Northern Hemisphere was overwhelmed by ice and 
snow. There may have been many others occurring at 
intervals all through geological time. That, however, is 
beyond our province ; nor can we deal with the many 
ingenious speculations regarding the cause of the Glacial 
period, although these art not without interest . 1 

But, as we have already shown, there were certainly 
periods of elevation and of depression, and these move- 
ments apparently both preceded and marked the close 
of, the great Ice Age. There seems to have been through- 
out the whole period a rhythmical oscillation in the 
climate as well as an alternation between valley-erosion 
and valley-filling. Now, an elevation on the grand 
scale of Northern (Eastern) America, Greenland, and 
North-Western Europe would in itself profoundly alter 
the whole climate of America and Western Europe. 
Great snow masses would gradually accumulate in the 
higher land thus elevated. Ice from the Arctic Ocean 
would not reach the Atlantic, and this would alter both 
the temperature and the salinity of the sea. 

One effect of such an elevation would be that the 
present climate of Portugal would extend up to and 
along the then south coast of England (which would 
extend much farther to the south and west). Another 
would be to prevent the present south-westerly gales 
bringing rain to many districts of Central Europe, which 
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at present have a good rainfall (so causing Steppe con- 
ditions, see below). 

Supposing that afterwards depression of the land followed 
(perhaps through the mere weight of the ice-sheet), 2 the 
conditions would again change. Ice from the melting 
snowfields and from the Arctic would enter the North Sea 
and the North-West Atlantic, and as a result of this the 
climate would pass, first through a stage like our own, but 
then become infinitely worse, more like that of the Ant- 
arctic to-day. It is, at any rate, true that these successive 
changes of climate did occur, not once, but at least four 
times, during the Ice Ages, and that there were changes in 
comparative levels of land and sea. In order to explain 
the story of mankind in Europe, we must look rather more 
closely at the effect which these alterations of climate must 
have exercised on the plant and animal world. For the 
first men seem to have been strictly dependent on the 
plant world, almost as much so as other animals. 

We take up the course of history (where we left off) in 
the Middle Pliocene. Southern Europe and the Siwalik 
Hills in India were, in places, covered with a luxuriant, 
warm, and perhaps subtropical forest tlora, in which 
wandered several species of anthropoid ape. Then the 
climate began steadily to deteriorate. Cold blizzards, 
furious south-westerly gales, heavy snowfalls, and cold, 
wet summers became annually more and more frequent in 
consequence perhaps of the continued depression of North- 
Western Europe. Ice was entering the Baltic, and cold 
water reached as far as Chillesford. All the Pliocene apes 
adapted to a warm, semitropical forest would either be 
forced to migrate into Africa, or be exterminated. The 
cold and ungenial conditions would obviously be far less 
marked in Spain and Italy than in Northern and Central 
Europe. After this first maximum of cold (Guaz) had 
passed, and the land had begun to rise again, the climate 
would again begin to improve; not only so, but the 
character of the vegetation would alter, and, in con- 
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sequence of both of these changes, the animals would 
also differ. But the process of elevation and these 
various changes would not be sudden, but slow and 
exceedingly gradual. Although every one knows that 
this was the case, it is not so easy to realize the effect 
that the gradual nature of these changes must have had 
on the first folk of Europe. 

It has been possible in Scotland and Scandinavia to 
trace exactly what happened in the vegetable world after 
the last (or Wurmian) Ice Age. At the height of this 
period, purely Arctic plants, such as the dwarf w illow and 
polar birch, were growing almost at sea-level in Southern 
Scotland. So, in this first stage— (i) Most of the land 
was a desolate and bleak expanse of £odden, spongy 
tundra, with miserable sour grasses and occasional starve- 
ling willows and other flowers. In such a country only 
a few northern rodents— the Arctic fox, musk-ox, polar 
bear, seals, penguins, etc- — could find a living. (2) As the 
climate improved, a sort of birch-aspcn-scrub of a very 
miserable character seems to have overgrown all the 
better lands. On this vegetation many more animals 
could exist, notably the reindeer, and perhaps the elk 
or moose, as well as the musk-ox. (3) The next stage 
was the formation of a forest of Scotch pine, which clearly 
lasted in Scotland for an enormous period. Many more 
animals could live in this forest, such, e as the Arctic 
(or Scotch) bare, red deer, perhaps roe, beaver, and others. 
(4) Then the Scotch pine was displaced by an oak forest 
or scrub, which, however, hardly managed to displace the 
original Scotch-pine forest over more than a small pro- 
portion of the country. (5) In England and Denmark 
there was another change in the vegetation, for beech- 
woods displaced the oak. and became dominant. (6) If 
we go still farther south, the changes were even more 
remarkable, for rich mixed forests, with such trees as 
walnut, edible chestnut, and the like, have overgrown 
places which, in the height of the Ice Ages, may have 
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been reduced to a birch-aspen thicket, or perhaps poor 
scrubby conifers. 

Now. in the various vicissitudes of climate that char- 
acterized the Ice Ages, there were the most extraordinary 
collections of — at first sight — incompatible animals living 
in Europe. One finds at certain periods reindeer in 
Spain, and perhaps on the very shore of the Mediter. 
ranean. At others, elephants and hippopotami flourished 
by the Thames, by the Seine, Somme, and Rhine, But 
these changes in climate and in vegetation explain most 
of these pulling problems. 

One might almost say that each of these successive 
vegetation periods ha3 its own elephant, its own rhino- 
ceros, a special horse, as well as cattle and deer, peculiar 
to itself. All of them wandered north or south as the 
vegetation altered during these slow, gradual, climatic 
changes. Yet this is not exactly true, for most range 
through two or three of these special vegetations. 

The mammoth (as we shall have to show afterwards) 
lived both in the birch-aspen and in the Scotch-pine forests. 
Its woolly coat helped it to endure the cold. The base of 
its tail also ended in a heart-shaped or triangular fatty 
expansion 4) inches wide, convex and hairy outside, 
which is supposed to be an adaptation against cold, like 
its small cars. 5 

By an accident we know what it was in the habit of 
eating. The specimen found in 1806 had been chewing 
pinc-nccdlcs. The one which died at Berezowka, in North- 
East Siberia, had been eating carcx, wild thyme Papaver 
alp\num f <LT\d buttercups acris t var. boratlis). 

To birch-scrub and pine-forest belong, besides the 
mammoth (Elcphas primigenius), the woolly rhinoceros, 
lynx, red deer, polar bear, roe deer, and, perhaps, musk-ox. 
To the pine-forest aud oak-forest belonged such animals 
as bison, red deer, roe deer, grizriy bear, and a whole series 
of others, such as wolf and forest horse. To the oak- 
forcst and more genial climates, Elepha i uuttquus. Rhinoceros 
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Metckii, hippopotamus, urus (Bos priatigenius), red, roe, 
and fallow deer, brown hear, lion, hysena, and wolf, etc. 
To the more genial forest and those of a subtropical 
character belong Elephas tturidionalis. Rhinoceros etruscus, 
machairodus, hippopotamus, and many extinct animals. 
It was with this last association that man first made his 
appearance in Europe. But these were not the only 
alterations in climate caused by the Ice Ages. Those 
just mentioned are due to differences in warmth without 
any marked differences in rainfall. In Europe to-day 
Steppes extend westward into the south of Russia, and 
these owe their origin to cold drought. 




Fio. 9 .— Horses, Bear, and Reindeer, drawn by Magdaebnian 
Artot, in Cave op La Mairik, Tbyjat, Dordogne. 

Reproduced by permission of M. I' Abb* H. BreulL 

Most of the European rainfall is brought by warm, 
moisture-laden winds from the Atlantic, but these winds 
have precipitated their water before they reach the present 
Steppes. It seems, then, at certain stages in the Ice Ages, 
either the sea was much farther off to the west, or the 
rain winds were deflected south, so as not to reach a large 
part of France and Germany. These steppes of the Ice 
Age were, so far as one can judge, very like the prairies of 
Nebraska, Cherokee County, Iowa, or the neighbourhood 
of the Black Sea (at Ingul), or to Alexandrowsk. They 
were probably subject to terrible blizzards, but they were 
by no means deserts. In the spring, very likely, hyacinths 
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and tulips, veronicas, thymes, bugles, periwinkles, and 
thistles would flourish. But by the month of July almost 
every plant would have vanished, saving only the hardiest 
of chenopods and the wiriest and toughest of grasses, such 
as Stipa and Kcclcria. So during a large part of the year, 
violent east winds would cany with them quantities of 
sand and dust. It is this wind-borne or eolian sand which 
forms those immense sheets of loess found deposited in the 
valleys of Germany and Austria, and clearly blown and 
laid down by the wind. 

The “ergeron" and “limon" of France, and possibly 
the “ brick earth '* and “ loams ” of England may, at least 
in part, have been produced in the same way. But the 
farther west, the less marked are the Steppe formations, 
which, of course, is exactly what ought to be the case. 
Such Steppes in the Black Sea region are interrupted, more 
or less, by patches of oak- forest, and the rivers also have 
sometimes a belt of woodland. The Steppes of the Icc Age 
seem also to have allowed of forest islands where animals 
other than those peculiar to this formation could manage 
to hold their own. The Steppes were occupied by a 
distinct series of animals, of whom the Steppe horse (of 
Prjcvlaski), the Saiga antelope, the wild ass, and a few 
rodents are the most important. They do not seem to 
have been marked in Europe until the later Ice Ages, and, 
as we shall try to show, a new type of man seems to enter 
Europe with the Steppes. 

The changes of animals seem at first sight hopelessly 
complicated, but it is not really so, for there might quite 
well be places where the Steppe and forest met, and 
in which an enormous number of apparently incom- 
patible animals could have existed, though at different 
seasons of the year. In order to simplify the question as 
much as possible, we have so far spoken only of one 
Icc Age, but in reality there seem tu have been in Southern 
and Central Europe four great changes of climate. Each 
began in the same way by a deterioration in climate, 
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reached its maximum of genial conditions, and then the 
climate worsened as its succeeding cold phase, or 
another Ire Age, came on again. In order to prevent con- 
fusion, we venture to introduce here a table based on the 
views of Penck and Bruckner, James Gcikie, Sollas, and 
others. We introduce this in fear, but also in hope 1 We 
feel quite certain that it is only by a time-scale, and by 
such a general scheme, that the general course of man's 
history can be traced. It is too much to expect that 
it should be accurate in every detail. Though we feel 
sure that it will be vehemently objected to by a few, we 
think that it represents the present-day opinion of some 
of the most eminent authorities. The time, half a million 
years, is, of course, only an approximation. 4 

We have tried to keep down all names to the lowest 
possible number, and although it would have been more in 
accordance with the rules of priority to use Professor J. 
Geikie’s terms, we have reluctantly adopted those of 
Penck and Bruckner, which arc employed almost uni- 
versally on the Continent. Moreover, by a fortunate 
chance, “Gun*,” “ Mindcl," "kiss,” and "Wurm,” are 
not only mostly words of one syllable, but in alphabetical 
order, and therefore more easily remembered. By adopting 
these terms also, we need not use such words as " pliocene," 
"holocene,” "pleistocene,” "quaternary," “first, second, 
or third glacial diluvium," " alluvium,” and the like. 

Wc left our Pliocene precursor in the meeting-place of 
three continents (East and North of Suez, West of India, 
and South of Russia), We do not know the animals 
amongst which he lived during the period of transition, 
but it is worth noting that in the Pliocene deposits oi 
Northern India which arc nearest to him in time and 
space, there were at least six Elephants, including Stegodon, 
and five Mastodons, three Rhinoceroses, Horse, Hippo- 
potamus, a Buffalo, a Bison, and three kinds of Ox, one 
Bear, three Hytenas, five Felis (Lion, Tiger, etc.}, and two 
Sabre-Tooth Tigers. Man’s first appearance in Europe 
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The Ice Ages 

seems to have been either in the Gunz-Mindel or. at any 
rate, in the Mindel-Riss Interglacial (see Chapter VIII.). 

The so-called Chellean implements belong to the 
Mindel-Riss Interglacial. These have been found here 
and there almost everywhere in Europe, and also in 
Western Algeria, in the Congo basin, and in Somaliland. 
The first Europeans seetn to have entered Europe along 
with elephants, rhinoceroses, hippopotami, and other 
African and Indian animals. During the early part of the 
Ice Age a land-bridge connected Tunis with Sicily and 
Italy. This is the most likely route by which these 
gigantic pachyderms may have entered Europe. On the 
second inriHion, then, they may have been accompanied 
by the Chellean people. During the advance of the 
ice-sheet, before the Riss Ice Age, these elephants and 
their companions naturally departed, probably by the same 
route, for Europe was no place for them. 

But it seems, though this is doubtful, that some of the 
Chellean inhabitants held on in Europe, passing through 
the rigours of the Riss, and becoming in process of 
time the Acheulians and Moustierians. who were fairly 
numerous, and lived right through the next Riss-Wurm 
Interglacial. During the warmer part of this Riss-Wurm 
period, there w r as another, third, African invasion of ele- 
phants (aniiquus) and rhinoceros (Merckii). These, how- 
ever, were fewer — a specially select band of large pachy- 
derms — not so many species as on other occasions. It 
seems that a new set of people, the men of Aurignac, 
accompanied this Riss-Wurm invasion. In all probability 
they came by the same Tunis-Sicily route, and probably 
mixed more or less with the Moustierians, whom they 
found in Europe. The Aurignacians seem to have lived 
on in Europe through the Wurm Ice Age, becoming in 
course of time the Magdalenians (or race of Cromagnon). 

So far it will be observed that the animals of each warm 
phase, and probably the people, came from Africa, most 
likely by way of Tunis. It is known that during the 
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early part of the Ice Age the climate of the Northern 
Sahara and Egypt was much more humid than it is to-day. 
According to one authority, lake dwellings can be found 
in what is now an unmitigated desert. The route from 
the First Home, north and east of Suez, was therefore 
quite an easy one, and, as a matter of fact, Chcllean 
implements have been discovered all along it (sec p. 137). 
Rut there is one very difficult point connected with these 
Aurignacian-Magdalenian people. They were tall, well- 
built, and not in the least like either negroes or negritto 
pygmies. Yet we find that they had little statuettes or 
figurines, which bring out plainly the characteristic 
steatopygy and other peculiarities of the Bushman. They 
also had the same artistic sense and love of drawing 
animals often in a sympathetic, kindly, humorous way, 
which is also a marked accomplishment of the Bushmen. 

A recent discovery in the Grottes de Grimaldi throws 
light on this question. Two skeletons of short *' negroids 
and a particularly fine, tall specimen of the Cromagnon 
man were discovered in the same cave, though at different 
levels. These negroids are dated by Dr. Mochi shortly 
after the Warm Ice Age, but in Italy this was not so cold 
a climate as in France and Germany. As wc shall try to 
show later, the pygmy is one of the very oldest races of 
mankind, and certainly pervaded Africa at very early times. 
If the Aurignacians came from Africa, they could hardly 
have avoided meeting pygmies, and probably crossed with 
them. The pygmy would also be a very useful person to 
know in a primitive stage of society. It seems likely, then, 
that the Aurignacians knew and appreciated pygmies, who 
very likely accompanied them in some of their early 
migrations. 

But another quite different race seems also to have 
entered Europe either before the Warm or soon after 
it. These last people arc associated with the Steppe 
climate, and specially with the horse and other animals 
of that companionship, and they leave Europe as soon as 
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the characteristic Steppe conditions disappear. These 
men of Solutrd carried the art of working in flint to an 
extreme perfection. They did not apparently come from 
Africa, for their characteristic flints are not found in the 
Mediterranean region It seems most probable that they 
came from the East, for it is to the East over most of 
Central Asia that a Steppe climate prevails to-day. The 
men of Solutrc seem, then, to he the first Eastern invaders 
of Europe. 

On the scheme which we have adopted (after much 
hesitation), it will be seen that man, at first weak, poorly 
armed, and accustomed to a warm climate and profusion 
of food, entered Europe with a whole scries of gigantic 
and powerful brutes. None of them withstood the in- 
fluenccs of cold and exposure. Man, however, rein- 
vigorated after each cold phase by new immigrants from 
the south, not only adapted himself to the cold and 
strenuous life of the north, but, as we shall sec later, was 
destined to come south, conquer and control other races 
who had lived on in the comfort and profusion of semi- 
tropical and tropica] lands. 



Note. 

We have not, unfortunately, space to develop and 
explain the scheme of the Ice Ages which we have 
introduced in the table facing p. 120. If one admits that 
there were these various stages separated by interglacials, 
then such an arrangement as we have made must follow. 

The question is really one of geology', and as James 
Geikie, Penck. Bruckner, and Sollas agree as regards the 
general scheme of four Ice Ages, their opponents ought to 
show wherein their geology is wrong. M. Boule, M. Breuil, 
Obermaier, and other French authorities object to the 
arrangement given above; so also do Boyd Dawkins, 
Lamplugh, and other anthropologists in this country. 
So far as our own unprejudiced study of the evidences 
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goes, M. Boule still tries to reconcile all new discoveries 
with the scheme published by him at least fifteen years 
ago. The more we study the question, the more we 
find the explanations of Penck and Bruckner lucid and 
satisfying. 4 

1 Amongst the explanations arc— (i) A change in the inclination of 
the earth's satis ; (7) a difference in the percentage of carbonic add 
in tbe atmosphere owing to excess or lack of vegetation, and affected 
bv the amount oi volcanic dust in the atmosphere ; (3) meteoro- 
logical changes in the normal position of anticyclones and cyclones. 

2 This argument is used by some American geologists.’ If the 
reader cares to work oat the weight of a mass of ice 3,000 feet thick 
covering all North -Western Europe, he will find it sounds sufficient 
for considerable depression. 

2 Brandt, L' Anthropologic, 1907. 

1 No Ms on he allowed. Professor Penck, from the enormous 
deposits of shingle and ice rubbish in the Po and other valleys, seems 
to require more than 300,000 yean. He assumes one metre thickness 
of denudation fur every 3,000 to i.cco years. Professor J. Gdkie, 
in his Munro lectures, gave as his then opinion 500,000 to 1,000,000 
years. 

* See Wiegars, Zeilt . /. F.thn. % 1913 ; Bayer, Congres PrcliUt., 
Geneva, 1913, etc. 




CHAPTER VIII 
THE FIRST EUROPEAN’S 

The first fragment of the famous Sussex skull was dis- 
covered by Dr. Charles Dawson in the autumn of igti 
close to Piltdown, Fletching, in Sussex. This fortunate 
discovery is, perhaps, the most important of all yet made, 
for it may be that the woman or man of Piltdown be- 
longed to the very earliest of all human races. 1 The beds 
of brown gravel in which the skull was found have been 
carefully traced by Dr. Dawson, who made three borings 
in a thousand fields, and thus was able to map accurately 
the distribution of the deposit. We must, of course, 
follow his descriptions and those of Dr. Smith Woodward 
and Professor Elliot Smith, which form an excellent 
and the only monograph on this most ancient of skulls. 
The bones occurred in a dark brown gravel, consisting of 
Iron-stone mixed with flints. 

At one time this gravel lay on the surface of a plateau, 
which extended over the neighbouring country between 
the base of the Wealden anticline and the chalk escarp- 
ment. It is at from ioo to 130 feet above the present 
level of the sea ; the River Ouse, since the time at which 
it was deposited, has cut down its bed for a vertical height 
of 80 feet. Some authorities believe that this plateau 
gravel of Sussex corresponds in time to the high plateau 
gravels of the North and South Downs, such as those 
of Ightham in Kent, where Benjamin Harrison, in 1865, 
discovered a whole series of eoliths. By a most thorough 
and exhaustive search at Piltdown, a very interesting 
collection of animal remains was obtained : Mastodon 

u 5 
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arvtrtvnsis, a Pliocene elephant (Slegodon), hippopotamus 
(two teeth), horse, red deer of very large size, and a 
beaver, which seems to be more like the later form of 
beaver than the Pliocene type. 

These animals would flourish in a fairly warm, tem- 
perate climate, such as that of Naples and Sicily to-day. 
One would expect them to live in a broad valley, with 
rich grassy levels or marshes, and with the higher ground 
covered by forest, perhaps interrupted here and there by 
glades or grass patches, and intersected by smaller streams 
and tributaries. It is obvious that they belong to a warm 
phase and to an interglacial interval of some kind. But 
the mastodon and the other elephant point to the Gunz- 
Mindel and the heaver to the Riss-Wurm Interglacial. 

It is, of course, possible that the two first are derived 
from some older deposit, into which a later river had cut 
its course ; but this argument seems (at least to us) a very 
dangerous one, and not of much weight, at least unless 
there is the clearest possible proof of this older deposit. 
A great deal depends on the beaver’s tooth, which seems 
not to belong to the Pliocene beaver, but to the more 
recent species. The other animals are certainly found in 
the Mindcl-Riss Interglacial, and might also occur in 
either of the other two. 

There were also flint instruments in this same deposit. 
Some arc decidedly “eolithic" in character. One is a 
very early type of borer, which may have been used 
to prepare spears, to skin animals, or to split marrow- 
bones. A deer’s bones, split and scratched, have also 
been found in the gravel. Another is a very rude scraper, 
which, like those of the Kent plateau, may, as Prcstwich 
showed, have been used for scraping round surfaces like 
bones or slicks. The Piltdown flints arc certainly of a very 
rude and clumsy type, but it seem3, at least to us, that 
she must have had some vague idea of what she wanted 
to make, which we have taken in a previous chapter as 
a sign of humanity. A very rude coup de poing, or bouchcr 
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— that is, an axe held in the hand— was also found, but at 
a slightly higher level in the gravel. This instrument is 
described as Chcllean, or by Mr. Reginald Smith as 
Acheulcan (see table). The resemblance of her tools to 
those found in the plateau gravel of Kent (Shorcham, 
Eynsford, etc.) is very close indeed. We must regard 
her, then, as having been armed very much in the way 
that we have suggested for the first human being — that is, 
with a rough wooden club and wooden lances ; she was, 
perhaps, clothed in skins, tied together with withies, and 
she may have carried one or two favourite flints in a roll 
of skin, or, possibly, in the very first of all string bags. 
But there is no evidence regarding these questions. It is 
in the highest degree probable that she avoided with great 
care all dangerous animals of large size. If they attacked, 
she would try to keep them at a distance with pebble 
picked up anywhere, or with lighted firebrands. 

In such a forest there should be nuts and fruits, perhaps 
roots, to be dug up with a stick, and plenty of very small 
game, such as frogs, insects, and small mammals. But it is 
the skull itself that gives the most important evidence of a 
very early date. Dr. Smith Woodward and Professor 
Elliot Smith have fully described the cranium and brain 
so far as the material goes, and a reconstruction has been 
carried out by Mr. Barlow of the Natural History Museum, 
where it is now exhibited. 

It is the most primitive and ape-like yet discovered, 
saving only that of Pithecanthropus. Very low and 
narrow in front, the skull is gently arched above, and 
becomes widest and highest towards the back. The 
attachments of the neck muscles are very well marked. 
There may have been thickened bony ridges over the 
eyes, but there is no suggestion of the median crest, 
which is well marked in the Tasmanians and some other 
primitives. The skull is quite extraordinarily thick— in 
one place 20 millimetres, and from 10 to 12 millimetres 
elsewhere. Even the Australian and the La Chapelle 
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(Neanderthal race) skulls are only 6 to 8 millimetres in 
thickness, and that of the modern European is only 
6 to 8 millimetres. 

The brain is of quite considerable capacity, being 
1,070 c.c. 8 That of the Gibraltar skull was 1,080 c.c. 
This is not less than some Australians and Peruvians, but 
far below the average of the Neanderthal race. 

From the latter, there is also a difference in the position 
of the car, which is in much the same place as in modern 
man. The muscles used in mastication were extraordinarily 
strong and powerful, but those employed in moving the 
tongue and speaking seem to have been but feebly de- 
veloped. It is, however, highly improbable that the first 
Englishwoman was unable to speak, and it seems, also, 
that those parts of the brain which are concerned in the 
“spontaneous elaboration of speech and the ability to 
recall names” were at any rate present, or developing in 
a promising way. The lower jaw is heavy and massive, 
narrow and long rather than round and arched, and the 
teeth arc very large, with five or six cusps. They are 
larger than those of the Spy specimens, but smaller than 
that of the Heidelberg man. The jaw in some respects 
resembles that of a young chimpanzee. As restored by 
Dr. Elliot Smith, there was a large canine tooth, which 
has since then been discovered, and confirms his recon- 
struction in a very remarkable way. Moreover, the 
woman of Piltdown and the man of Heidelberg are the 
only two human beings who had, so far as we know, no 
proper chin. She was not ambidexterous, but seems to 
have been right-handed. 

We should perhaps mention that Dr. Keith has pro- 
posed a very different restoration of the cranium. 3 It will 
be remembered that Pithecanthropus was supposed to be 
the missing link. This very early form of man is far 
beyond Pithecanthropus in the size of the skull. Her 
brain was 1,070 c.c., Pithecanthropus, S55 C.C., and a 
gorilla about 6oo cx. It is clear that the Piltdown 
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woman was a human being. The base of the skull is 
characteristic of man, not of apes, and we have seen that 
this is a very important point in the view here taken of the 
evolution of mankind.* 

Though there arc a few distinctively ape-like characters, 
most of those points in which the skull differs from modern 
man can be detected in one or other of the primitive races. 
If so, she is the only representative known of one of the 
very earliest strains of mankind, perhaps the very first 
known of the original " generalized world-ranging type" 
from which alt other varieties were derived. 4 

The man of Heidelberg is the only other European yet 
discovered who may be of as ancient a date as our Piltdown 
skull. This, the Heidelberg or Mauer jaw, is nearly com- 
plete, with most of the teeth. It also has an excessively 
heavy, savage-looking, and massive character, and is 
especially remarkable for being entirely without a chin, 
being in this respect unique except for the Piltdown 
specimen. It possesses all the characters of a very early 
ape-like type, being narrow and elongated — a Gothic 
rather than a round arch. The teeth are quite human, 
but the strong grinding molars are enormous, larger even 
than the Piltdown specimen. 

Dimeusiota .- «**&*+ rindm. s** L 

l-Vit molar ... rrftxtri mm. 11*5*10 mm. rox laj mm. 

Second molar... 177x13 mra. isx io mm. iox 10 nun. 

Both Sollas and Munro give specially full descriptions 
of this famous fossil, so that we shall not further discuss 
its peculiarities. 

The sandpit in which Dr. Schoetensack discovered the 
fossil is about 10 kilometres south-east of Heidelberg. 
The jaw was nearly at the base of a thick scries of sands 
and gravels, which, since the discovery, have been examined 
with the greatest possible care. They consist of (shortly) 
iS feet (Younger Loess), and, below this, 17 feet (Older 
Loess). These last represent the effect of sandstorms and 

9 
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blizzards in Rigs- Warm Interglacial times. Below the 
Older Loess there is a curious succession as follows: 
Sand (4-63 metres) ; glaise, loam or mud (07 metre) ; 
sand (o - 25 metre) ; gravel with blocks carried by ice 
(o-2 metre); sand (1*34 metres); clay (2-25 metres); 
sand (3*8 metres) ; and then the ancient gravel con- 
taining the jaw. 

It will be seen that one Ice Age is represented by the 
gravel with erratic blocks. Was this the Kiss or Mindel ? 
If it was the Mindel Ice Age then the clay below and the 
glaise above would represent the middle of the Interglacials 
Gunz-Mindel and Mindel-Riss respectively. They are in 
each case followed and preceded by layers of sand, which 
seems right enough. But if this erratic block gravel is 
due to the Riss Ice Age, it is not very easy to see why it 
should be followed by sand, glaise. another 14 feet of sand 
and then by the Older Loess, which marks the beginning 
of the Riss-Wurm Interglacial. Let us see what light is 
thrown on this difficult question by the animals which 
accompanied the Heidelberg man not only in life, but also 
in death, for they were drowned in the same floods. 
These were Eleplias antiquus, Rhinoceros ctmscus, two bears 
(both Pliocene), cave lion, wolf, boar (StfJ scrofa priscus), 
red deer, roe deer, Ctrvus lalifrons, bison {new species), 
beaver, horse (Equus stenonsu ) ; and shells similar to those 
of the Cromer Forest bed. 

At Torralba, near Soria in Spain, the Marquis of Ccrralbo 
discovered a most interesting series of elephant teeth and 
other fossils. Along with these were found certain very 
rude tools of quartzite, even less well fashioned than those 
of Piltdown. The spot is on the Sierra Ministra at a height 
of 1, 112 metres above the sea. and the hunters seem to have 
established themselves just above a steep descent leading 
to an enormous amphitheatre which may have been a lake. 
They had a north exposure. 

The place where the fragments of teeth, bones, etc., 
were discovered seems from the description to have been 
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a hole or ravine used as a kitchen midden. By a fortunate 
accident a landslip, or perhaps an earthquake, detached 
an enormous mass of loam full of lime, which covered the 
refuse-hole with nearly 6 feet of debris. The fossils and 
tools are cemented together by the lime; and we may add 
the spot has been visited and the circumstances noted by 
the very best authorities, such as MM. Breuil, Cnrtailhac, 
Obermaier, Smith, and Schmidt. 1 * The following table is 
a list of some of the animals found at Piltdown, Mauer, 
Torralba, Cromer Forest bed, and in the Nerbudda 
valley : 



Animals of Cromer Forest Bit*, Piltdown, Heidelberg, 
Torralba, and Nerbudda Valley. 
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It will be seen that there is, so far as the evidence 
goes, a very close similarity in the animals known to the 
Piltdown people, the Heidelberg man, the Spaniards at 
Torralba, and perhaps also to those who lived in the 
valley .of the Nerbudda. It was undoubtedly a very 
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early period for stegodon, machairodas, and the two 
bears can hardly have survived later than the Riss Ice 
Age. As a whole, and forgetting the convenient theory 
of a mixing up of the remains, these point to the Gunz- 
Mindel Interglacial. Now let ns consider the general 
argument from the bones. Both Piltdown and Heidelberg 
differ from any known race of mankind. They are cer- 
tainly of older date than the Ncandcrthalcrs. So far as 
their evidence goes, then, they are older than the Riss 
period. The Piltdown tools and those of Torralba are 
pre-Chcllean. They are older and ruder than those common 
in the Mindel-Riss Interglacial. 

So, though the reader is advised that the authorized 
version of the evidence is to place both Heidelberg and 
Piltdown fossils in the Mindel-Riss, the author himself 
believes that they belong to the Gunz-Mindel, as shown 
by these considerations. 7 

In other parts of Sussex, and in Kent, really splendid 
collections of flint tools have been made, but it is in the 
highest degree difficult to give even an approximate date 
to them. One of the most famous is the Milton Street 
Pit, near Swanscomhe, which we will suppose was 
inhabited during the Mindel-Riss Interglacial. After the 
whole Rissian ice had passed, the valley below was 
occupied, during the Riss-Wurm Interglacial, by Acheulian- 
Moustierian folk, who may have lived in shelters under 
jutting rocks and the like, and left their tools near the 
cliff foot. Then, after all this, when the Wurmian Ice 
Age came on, they departed or died. We now quote 
what is supposed to have happened from Mr. Lewis 
Abbot : “ A heavy frozen mass, stodgy at base, passed 
from the highlands down to the lowlands, ploughing up 
the surface material, brecciating the hard chalk as it 
passed . . . mixing it and the surface materials into those 
fascinating festoonings with which we are so familiar in 
glaciated areas, sweeping everything before it ; the gigantic 
tusks and probably carcasses of the elephants and other 
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large Pleistocene Mammalia; the contents of the scarcely 
vacated Paleolithic settlements, with everything in living 
freshness; and the deposits containing relics of forgotten 
races peilmcll into a contorted, inextricable mass some 
15 feet thick.” 5 

Now, if these events happened as described, the Milton 
Street Pit implements would be of Chellean types. They 
would, on the plateau, be covered by the deposits due to 
the great floods of the Riss Ice Age. But the implements 
in the " stodgy mass " would be partly of the same age 
and date, partly belonging to all the stages of the Riss- 
Wurm — that is, Acheulean and Moustierian. The beauti- 
ful figures in Mr. Abbott's paper seem to confirm this 
view. They appear, so far as we can judge from figures, 
to be mainly of the same general types as the Acheulean - 
Mousticrian, of the Somme described by M. Comment. 

The flint tools discovered at Ehbsflect, Northficct, 
Crayford (by Spurrell, Stopes, and others), seem to be, in 
part at least, Chellean, but there are many which are 
surely Acheulean or even Moustierian. As we shall see 
later that Chellean man is supposed to have advanced into 
Acheulean and then into the Moustierian stage, it is 
probable that these settlements may date from before the 
Kiss (Mindel-Riss Interglacial), until after that period 
(Riss-Wurm Interglacial). 

There is another English fossil which is believed by its 
discoverer, Mr. Reed Moir, and Professor Keith to he of an 
older age than the chalky boulder clay. This, the 
Ipswich man, was discovered between the chalky boulder 
clay and the mid-glacial sands. It was at a depth of three 
feet only from the surface, but there was no sign whatever 
of any digging or disturbance such as one would expect if 
the man had been buried at this depth. Implements of 
very early type described by M. Rutot were discovered 
within ten yards of the spot and in the same deposit, and 
also the tusk of a mammoth at practically the same level. 

The bones themselves were in such a position that one 
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could equally well say that he had been crouching on the 
sand when he died, or that he had been buried in the 
contracted position common in Early Neolithic times. 
He was 5 feet 10 inches in height, and had a brain 
capacity of 1,4300.0. The bones of the skull are thin, only 
5 millimetres in thickness. Neither in the teeth, in the 
jaw, or in any of the bones (save only two), is there a 
single character which may be safely called primitive. 
The whole type is modem, using this term as including 
the Neolithic period. Two bones of the leg (tibia and 
fibula) arc quite peculiar and exceptional, but even they 
do not in any respect recall either the Neanderthal race or 
any other primitive people. If this is the case, we think 
that his Pre-Rissian Age can only be upheld if there 
is no reasonable objection to the geological age of the 
fossil. There are, however, two arguments which may 
quite reasonably be urged against this theory. First, a 
depth of only 3 feet from the surface is well within the 
sphere of action not only of plant roots, but of worms. 
Supposing that the Ipswich man belouged to the earliest 
Neolithic invaders (and his characteristics do correspond 
with those of this race) then during perhaps 7,000 or more 
years, this grave (filled in with the material taken out) 
would have been searched by roots and explored by 
worms ; and it is at least arguable that, in that space of 
time, no signs of digging would now be perceptible. 
Moreover, if he had died, overcome by cold and hunger, 
when crouching on the sandhills, it really seems in the 
highest degree unlikely that the ground moiaine could 
have so gently enwrapped him in a winding-sheet of 
chalky boulder clay that his bones remained in position 
with apparently none of them missing. Such fossils as 
are found in or about the base of the boulder clay arc 
surely in separate bones, and often wide apart. Then 
again, his skull has some characters a little exceptional in 
modern man, though not very unusual. It is low, with 
the forehead a little more receding and the eyebrow 
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ridges about 3 or 4 millimetres thicker than is usual in 
British skulls of to-day. These characters and his 
cephalic index of seventy-five are surely quite compatible 
with the first Kitchcn-middcn folk of Europe. 

We do not, for all these reasons, think it safe to assume 
other than a Post-Wurmian or Daun Age for the Ipswich 
man. The next series of remains which call for notice 
arc the Chellean implements already referred to. One 
can find a nearly continuous series of them from the 
very rudest, barely distinguishable eoliths of perhaps 
Miocene times, through the various stages described by 
M. Rutot of Brussels, up to the Chellean, and on through 
Acheulian into Moustierian. 

It is for this reason chiefly that we rather uphold the 
artefact theory of eoliths. Even the Chellean stage seems 
to us to imply an enormously long interval during which 
hand, eye, and intelligence were technically schooled, and 
at the stage at which we have arrived, a very important 
advance seems to have been made. 

The Chellean tools show that theartifex had a perfectly 
clear idea of what he wanted to make, and could get 
something like it. Yet even Chellean flints arc of the very 
roughest and rudest character. 

They are, even at the very first, of two distinct types, 
either a flake chipped off the stone, or the original nucleus 
or flint from which the chip was knapped off. The 
Mesvinian flake of M. Rutot is a simple chip with two or 
three other chips clumsily broken off its outside surface. 
So a rude cutting-edge was formed and when held in the 
hand it might be used as the very first of all knives. Tire 
more laborious work of fashioning a flint nodule into the 
coup de poing (or toucher', or hand-axe, involved steadily 
chipping away all the outside surface of the stone until it 
formed a rudely pear-shaped instrument. But they 
managed to manoeuvre their blows in such a way that 
it had an irregular sharp edge and a point more or less 
acute. In face view, it would be roughly broad-ovate or 
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spear-shaped, and in side view lanceolate or lance-shaped. 
The heavy lower base was held in the hand, and in Early 
Chellean types retained the original rough surface of the 
stone. 

Such a lump of a weapon, if wielded by sinewy arms, 
would deliver a shattering blow, easily breaking the skull 
of a wolf, for instance ; but if the first blow failed, there 
would be no chance of a second attempt. The hunter 
could hardly recover in time. It is perhaps for this 
reason that the largest and rudest are usually the oldest 
specimens. Yet the mere fact of his having this weapon 
would give him confidence, especially when interviewing 
a fellow savage of aggressive appearance M. Rutot de- 
scribes a peculiar Chellean flint dagger made by increasing 
the length of the jerfoir, or borer, four or five times, which 
last was used to break bones or pierce skins. Such a 
dagger could only be of advantage in a duel a outrance 
with another man. It is this dagger, according to M. Rutot 
(and if we understand him rightly), which definitely 
marks the fact that the precursor had become really 
human. 4s soon as he became man, he wanted to be 
offensive. 9 

Unfortunately for this interesting view, there is a certain 
doubt as to the authenticity of these same daggers. But 
if the reader will examine the beautiful collections of 
Chellean and other flint instruments in the British Museum, 
the first point that will probably strike him is the pitiful 
inadequacy of these rude stones in times so full of danger. 
These borers, scrapers, hammer-stones and hand-axes were, 
as one is apt to think, all that he had in his hand when he 
went out to war with mammoths and machairodus, lions, 
and bears, and other interesting animals. He made his 
clothes and cut up his game with them. But we think 
this first impression is not altogether correct. His 
throwing stones would be unrecognizable to-day, for he 
would pick them up in the river gravel as and when 
required. Of wooden clubs, spears, creeper-snares and 
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the like, there would naturally be no trace remaining 
(sec p. 1 12). 

But there must have been a strong inducement to 
arm himself with these rudest of tools for they occur 
everywhere. 

One of the most interesting localities is the Island of 
Capri, where no less than forty coup de poings have been 
found, and under circumstances which surely prove that 
they belong to the Mindel-Riss Interglacial. The loam 
and po22uolanc in which MM. Baldiani and Galdicri 
discovered these implements, is covered by a thick layer 
of volcanic material due to the eruptions of Phlegriean 
volcanoes which, according to M. Bellini, belong to the 
Riss Ice Age. They occur in a marine beach of very 
ancient date, which to-day is no Ies6 than 130 metres 
above present sea-level. At that time Capri formed part 
of the mainland, and the following animals visited the 
place, and were no doubt avoided by the Cheliean 
inhabitants: Elephas nutiquus. Rhinoceros Alercki i, horse, 
hippopotamus, boar, red deer, wolf, cave bear, leopard, 
and perhaps a porcupine. 

Besides coup de poings, scrapers, and primitive borers, 
flakes used as knives, and other typical Cheliean tools 
have been found. The rock of which they are made does 
not occur in the island. Cheliean tools also occur in the 
high terraces of the River Tevere and its tributaries near 
Perugia, and are of even rougher and ruder types. Dr. 
Mochi, 10 from whose description the above ts taken, 
considers that both the Capri and Teveri finds are of 
earlier date than those of other places in Southern Italy 
(see p. 120). 

They were apparently used by the earliest Africans, for 
near the Zambesi falls they have been discovered at a 
place which shows apparently that in Cheliean times 
the river was -joo or 50a feet above its present level." 
A specially interesting find of them was made in the 
Ncrbudda valley, but if they occur with the bones ol 
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Elephas antique , stegodon, and hippopotamus, this is a 
remarkable exception, for all three animals accompanied 
the Piltdown woman and the Heidelberg man. 1 * They 
are also found in the very area which we have supposed to 
be the first home of mankind — namely, north of Zcnobia, 
between Palmyra and Deir e Zor, as well as in Egypt, 
near Tunis, and in Algeria. They are common in Italy, 
France, and Spain, and even in Germany, and, as we have 
seen, in England also. Besides these places mentioned, 
they have been detected here and there practically all over 
Africa, in Somaliland, and on the Congo. They have been 
found in many parts of Asia, and perhaps, also, in North 
America. 

So it will be seen that if it is allowable to suppose that 
they indicate the existence of the very earliest original 
race, the "wide-ranging generalized type” of Ur. Guppy, 
then this earliest man may have wandered along with the 
elephant and hippopotamus via Egypt and Tunis to France 
and England, or to Somaliland in East Africa, and south 
to the Zambesi. 

So from the first home, he may have travelled, during the 
M indel- Hiss Interglacial, to the extreme south, or nearly 
so, of Africa, and nearly to the most westerly part of 
Europe. East of the first home, the real C-hellean is said 
by many to extend even into North America. 

Even with the scanty armoury which we have tried to 
describe iu this chapter, man was able to live in the warm 
temperate or tropical forests of at least three continents. 
But up to and including the Mindel-Riss Interglacial, he 
seems to have been a member of the companionship of the 
elephant, rhinoceros, and hippopotamus. 

* It docs not appear certain it it is a female skull, but for various 
reasons this seems prohablc, and wo shall speak of it as a woman’s 
skull. 

* Dr. Keith gives the capacity as 1,500 c.c. 

* See original paper, Q. J. Geological Society, May ife, 1913, and 
April 25, 1914, and Nature, October 16 and 23, 1913 ; but with Dr. 
Keith's suggestions we cannot personally agree. 

* Ibid. 
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I C/. Guppy, PcUnuannt MilUt ic>ux p. 56. 

* Marquis dc Qrrralbo, Congrfc* Prtfii-a., 1913. 

T Processor James Gtilue said, to the best of the author ■> rccol'.cc* 
lion, that the Heidelberg jaw belonged to the Gunz-Mindel Inter- 
glacial in his Munro lectures. 

8 f.R.AJ., 1911 . 

* ’Rutot, Bull. Soc . Bcl£. GeoL, 190B ; also SolU* and Munro, 

toe. Lit. 

10 Moclii, Cornpte Rendu, Congres Prtfhist., 1913. 

II Hidden, Nature, >905. 

w De Morgan, L' Anthropologic. 1903, p. 543* 




CHAPTER IX 

THE MAN OF NEANDERTHAL 

In the last chapter we tried to bring together all the 
very earliest fossil relics of mankind, and show that, if we 
are correct in assuming that there was an original general- 
ized wide ranging type of man, the woman of Piltdown and 
man of Heidelberg possess exactly such characters as one 
would expect of its immediate ancestor. If the first 
race of Homo sapiens ranged over the enormous area 
throughout which Chellcan instruments occur, then 
it is very natural to suppose that these were his instru- 
ments, and that they vary so little for two reasons — 
first, because there had not then been time for evolution 
of new races, and of new industries ; and secondly, 
because, so far as one could judge from the localities of 
Chellean implements, and from what is known of the 
ruling climate at this early date, practically the same 
animals accompanied him everywhere, which means that 
from England to India he lived in the same sort of forests 
and grasslands. 

This docs not apply to America, for though the 
Chellcan race may have travelled a very long way east- 
ward into Asia, we do not think that he succeeded in 
crossing Behring Strait until he had been mixed with 
and probably swamped in later races. But we must point 
out that at the very beginning of the Kiss Ice Age, 
between the Miocene ape and Rissian mankind, there was 
an enormous interval; on our probationary scale some 
350,000 years had elapsed even from the beginning of 
the Ice in Europe. But however little scope wc allow 
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tor climatic influences, for the effect of increasing 
population, and for new discoveries in food and in 
workmanship, there must surely have been changes in 
physical, mental, and moral development during this 
time. Moreover, Europe, as we showed in Chapter II., 
had begun to take its present shape, and the Old World 
generally had already both its mountain systems and 
its waterless deserts. So, during this long period, the 
embryo races of mankind were separated, and had 
begun to develop independently. The experience ol 
those Europeans who first require notice was utterly and 
entirely different from that of any Asiatic or African 
race. It is impossible to prove that they lived right 
through the Riss Ice Age — that is, that they suffered the 
extreme severity of the cold at its worst. But they 
certainly accompanied those animals which were able to 
endure, if not the maximum cold, at any rate that of the 
birch-scrub and Scots-pinc forest stages, which, as we 
have seen, preceded and followed the extremes of Arctic 
conditions. 

So one must expect great differences from any living 
race of man, not only because they were primitives, but 
because their life was strenuous, hard, and in the highest 
degree difficult. It resembled in no way that of a 
primitive pygmy or Asiatic herdsman. What is known as 
the Neanderthal race seems to be the one which made 
and used Acheulean and Mousticriaii implements. It 
probably includes the later stages of the River Drift man 
and the early stages of the Cave man of English anthro- 
pologists . 1 

The remains of this early and savage type are compara- 
tively numerous. They have been discovered at Olmo, 
Italy, where they were buried during an eruption of the 
Phlcgriean volcano; at Denise in France, also of a 
victim to volcanic eruption. In the valley of the V&afere, 
Dordogne, which was a favourite dwelling-place of the 
early Europeans all through the Icc Ages, three Neander- 
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thalers have been discovered under circumstances which 
leave no doubt that they were buried by sorrowing friends. 
These consist of two skeletons found by M. Peyrony at 
La Fcrrassie and the man of Le Moustier discovered by 
Dr. Ilauser. Also in the same district is the rock shelter 
of La Chapelle aux Saintes, where an old man died, and 
perhaps was buried with similar rites. The unfortunate 
savage found near La Quina (Charente) seems to have 
been drowned. 

At Malarnaud (Arigge) and Grotte der Fees, near Arcy 
(Yonne), human jaws have been discovered. Another 
famous skull is that from Forbes Quarry, Gibraltar, but of 
this the exact age is quite uncertain. Farther north in 
Belgium there are two skulls found near Spy (Namur), 
and the famous human jaw from La Naulette. The type 
specimen of the Neanderthal race was found at the place 
of that name, which is near Dusseldorf. Then there is 
the Sipka jaw (Moravia), and the skulls from Krapina. In 
England those of Galley Hill and Bury St. Edmunds 
differ from the type. The Kent cavern jaw may belong 
here also, and the Tilbury skeleton is perhaps of 
this age. 

The Neandcrthaler also lived in Jersey, where the jaw 
of a young man, twenty to thirty years old, and nine teeth 
have been discovered. 

If it is justifiable to associate the Neanderthaler with 
Moustierian implements, then we must extend his range 
very much farther than this scanty list would permit. 

In England he would at one time or another extend as 
far north as Fiamborough Head, and over all the country 
south and east of a line from this place to Bristol. 

In Belgium, these tools have been found, in many 
places, as at Trou du Magrite and Mesvin. In Germany 
also, along the course of the Rhine-Heme canal, near 
Weimar; at Sirgenstein, near Schwarzfeld : in Hungary: 
in Switzerland, Wildkirchli : at Castillo, Santander, Spain ; 
tn Portugal : in Italy at the Grottcs dc Grimalde, Maiclla ( 
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Santerno, Grottc de Scalea, near Carrino, and at San 
Giro, near Palermo. In France his remains are abundant, 
especially on the Seine, Somme, V&ftre, and in the 
Pyrenees- In Russia, there are several localities which 
have furnished Palaeolithic instruments, but these seem to 
be of a later date than the Mousterian. Nor are any remains 
of this age known to the writer from either Greece or 
Turkey in Europe. 

Mousticrian tools have been discovered in the Lebanon 
in Syria. Along the north coast of Africa there seems 
to have been a gradual transition in the implements from 
Chellean through Acheulean and Moustienan times, right 
onwards into the newer Stone period. But there is no 
proof that the characteristic race of Neanderthal ever 
lived in either Africa or Syria * 

In his personal appearance, the man of Neanderthal was 
not prepossessing. His face was broad; the strong bony 
projections over the eyes were continued sideways along 
part of the outer edge of the eye-orbit, and were probably 
covered with thick eyebrows of long hair. His nose seems 
to have been short and broad, with the bridge, so to 
speak, curving inwards under his eyebrows. His nostrils 
were wide and probably opened outwards. The chin in 
most cases was retreating more so than in any modern 
race except a very few of the most primitive. In all 
cases, the teeth are large and increase in size backwards 
towards the wisdom-tooth. They are usually worn down 
almost to the root. The jaw is in most cases heavy and 
massive, with powerful muscles corresponding to the severe 
effort required in masticating the hard food of his time. 

There is some variation in the height and capacity of 
Hie skull. In some of them, as we have already mentioned, 
the capacity rose to 1,500 ex. or even i,6oo c.c. In others 
it is not more than t,oSo c.c. (Gibraltar). This difference 
is not greater than the range between extreme cases of 
modern peoples ; for example, the Tyrolese (see p. 70). 

* See end of Chapter. 
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That he had risen decidedly above the level of the Apes 
and Pithecanthropus is clear from the relation of the 
height of the skull to its length. In the Apes the height 
is 37*7 per cent, of the length; in Pithecanthropus, 34*3 
per cent.; in Neanderthal, 40*4 per cent.; in Spy [., 
40*9 per cent. ; in Spy II., 44*3 percent.; and in Krapina, 
46’ 1 per cent. It is, however, as a t ehaU that these skulls 
should be looked at, and when one does so, the brutal 
savage expression of this retreating forehead and fugitive 
chin, the heavy jowl, and louring brow are especially re- 
markable. M. Bouic, in describing that of the Chapclle 
aux Saintcs, says that if you find any ape-like character in 
a skull, it is found in an accentuated condition in the 
Neanderthal group. 

There is also a very marked prognathism ; the upper 
jaw projects beyond the line of the forehead, so increasing 
the bestial ferocity of the appearance There are extra- 
ordinary differences in the cephalic index. (Neanderthal, 
73'9 percent.; Cbapelle, 75 per cent.; Spy, 70 and 75-3 
per cent. ; Krapina, 85*5 per cent.). The young man of 
the Moustier and the woman of La Ferrassie were both 
4 feet 10 inches in height. The old man of Chapeile aux 
Saintes stood 5 feet 3 inches. As regards the skeleton, 
there seems to be no doubt that the race was strong, mus- 
cular, and sinewy. There is no trace anywhere of the 
graceful slenderness of the pygmy. 

In the more minute descriptions of the bones of the 
Neanderthal race there arc resemblances sometimes to 
the white race, sometimes to the Mongol or yellow race, 
and sometimes to the Australian. But there are also a 
few ape-like characters which arc not found in any of the 
present-day varieties of man. As these points can only be 
appreciated by anatomists, we shall not discuss them. 1 

The hand of Homo neanderthalcnsis was quite human, 
and his foot, though large, has no special characteristics. 
He was rather bandy-legged, possibly of a stout stocky 
sort of build, with powerful arms. A curious point with 
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regard to the arm is that the angle of torsion of the 
humerus is estimated at 35 degrees- In the Vcdda's this 
angle is 30 degrees, but it is only 9 degrees in modern 
Europeans. 2 He was right-handed, for his brain, with the 
left hemisphere distinctly larger than the right, is like that 
of modern man. 3 

The animals amongst whom he managed to find a 
living were not always the same. In the south, in Italy 
and perhaps in Spain, the effects of the Riss Ice Age were 
not nearly so severe. The warm phase group — that is, 
EUplias antiqwu. Rhinoceros Mcrckii , hippopotamus, and 
Dos primigenius) seem to have lived in these districts 
throughout the whole interval from after the Minded, 
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through the Riss, and on until they disappear towards tile 
Wurm Icc Age. But more to the north the Riss-Wurm 
Interglacial divides into three mere or less distinct 
divisions — a cold period following the Riss, x warm phase 
in the middle, and a Steppe period ending in the Worm 
Ice Age. If, as vve have suggested and as lias been also 
postulated by Boyd Dawkins, Chdlean man was of the 
companionship at first of the elephant, rhinoceros, hippo- 
potami group, and first entered Europe by way of Tunis, 
Sicily, Italy, then it is clear that he could live quite well 
in Italy or Spain up to the Wurm. He would in all prob- 
ability accompany these animals into France and England 
before the Kiss Icc Age, and a few of the hardiest and 

10 
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strongest individuals survived the Riss and remained in 
both these countries and in Switzerland until towards the 
Wurm, Ice Age when we lose sight of the Neanderthaler 
as a distinct race of man. lie would therefore be associa- 
ted both in France and England, sometimes with the Cold 
Fauna — i.e., the mammoth and its almost inseparable 
companion, the woolly rhinoceros — and sometimes with 
the ancient elephant and Merck's rhinoceros. This is what 
actually occurs in France. It seems to us impossible for 
botanical, zoological, and geological reasons to believe in 
the theory of migrations in spite of the able support fur- 
nished by Boyd Dawkins in his recent address . 4 The 
question is fundamentally one of geology. Penck and 
Bruckner, supported by Professor James Gcikie, hold that 
Britain, like the rest of Europe, passed through these warm 
and cold phases which have been actually shown to exist in 
Italy, France, Belgium, Switzerland, Germany, and Austria. 

It is for this reason, greatly to our regret, that wc are 
obliged to differ radically from the views held by Boyd 
Dawkins . 4 So that so far as one can at present see, the 
Neanderthaler in England and France lived through the 
Riss Ice Age, and the warm Riss- Wurm Interglacial and 
part of the Steppe period towards its end. He was a most 
strenuous hunter. At Taubach near Weimar, where one of 
his molar teeth has been discovered, remains of forty to fifty 
individuals of EUphas antiqutu and of one hundred Merck's 
rhinoceroses, as well as of bear, bison, red deer, and beaver, 
seem to prove that he was well able to look after himself. 

Some of the elephants’ teeth show marks of fire, and 
their bones are split for marrow ; he had actually made 
a sort of drinking-cup from a leg-bone (femur) of the 
rhinoceros . 5 

In the Grotto of the Rhinoceros, near Schwarzfeld, 
about 1,000 bones of the cave bear have been found. 
They were split to extract the marrow, and also showed 
the marks of fire. At Sirgenstcin also they seem to have 
appreciated bear’s flesh, and especially that of young 
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animals, as indeed their descendants da still. At San 
Ciro, near Palermo, there is evidence that they feasted 
habitually on hippopotami, as is shown by the remains of 
some 2,oco individuals. 

One cannot blame them for appreciating marrow-bones, 
considering the ordinary fare which probably fell to their 
lot. It seems likely that they grilled their meat hurriedly 
over a fire, and perhaps sometimes boiled it, for certain 
stones found in some caves seem to have been used as 
pot-boilers. Perhaps a hollow was dug in the cave, or 
near it; a skin was placed over the hollow and filled with 
the flesh and water. Then stones heated red-hot in the 
fire were dropped into the water so as to make it boil. 
But this is uncertain, for the theory' involves that they 
had something in which they could carry water. It 
would, of course, be possible to do this in skins, but this 
would not be easy, so that one cannot be sure that they 
could boil their game. It is not a usual form of cooking 
amongst those races which live in the same way now. 
After a meal, it has been shown by Dr. Marett® that in 
the Cotte de St. Brcladc (and also by Dr. Schmidt lor 
Sirgen.stein) they roughly cleared up their den by sweeping 
the bones into the fire. 

They used iron pyrites and flint to strike a light, and 
probably kept a fire always burning in the caves. This 
would be an essential precaution to keep out cave bears 
and hyanas, who seem to have been excessively numerous 
during Neanderthal times. They seem to have been 
essentially meat-eaters, and though they ate birds, very 
few fish-bones arc associated with Achculcan or Mous- 
tierian implements. It is therefore a difficult and inter- 
esting question to know r exactly how they caught their 
animals. They can hardly have lived after the furtive style 
of the Bushman and the Vedda, who do not disdain insects, 
frogs, or snakes, for one would find bones of such very 
small game in the caves. 

There is one place where a strong suspicion of canni- 
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balism rest upon the Neandert haler. Burnt human bones 
occur at Krapina, and Dr. Gorjanovic-Kramberger believes 
that these represent the horrible relics of a race which 
ate each other. But, after all, cannibalism is uncommon 
amongst early races, and though a severe famine would 
undoubtedly lead to deplorable incidents, the evidence is 
against the theory that they ate one another habitually. 
Probably also it would be much more difficult to kill a 
Neanderthal man than almost any other animal. He 
certainly ate the Mammoth, Rhinoceros, Cave Bear, the 
Urus (Boi primigmius). Deer, Bison, as well as smaller 
animals. How did he catch them ? 

His weapons show an enormous advance during this 
period, but unfortunately without many figures we could 
not do justice to the minute details which have been 
worked out with extraordinary care by Capitan, Cartailhac, 
and other French anthropologists. They have explained 
the whole technique adopted by these ancient hunters, 
and have traced out all the various stages which led from 
the rudest Chcllcan coup de puing to the finely finished 
spearheads of the Mousticrian. 

There are still the two main groups of tools, the flake 
cr chip, and the flint itself. In the lower Acheuloan, 
the coup de poing becomes slightly smaller, more heart- 
shaped. thinner, and has a belter point. It is altogether 
better finished ; the artifex knows what he is about. It 
becomes still smaller in the Upper Achculcan stage, and 
divides into several forms, sometimes nearly egg-shaped, 
or oval, or almost triangular. In the Inferior Mousticrian 
obvious well-made spearpoints make their appearance, 
and if not before this period, these were now certainly 
mounted on a handle, probably tied on with sinew or 
withy, and perhaps with resin. These heads arc always 
getting smaller and lighter, and arc still better finished 
and smaller in the Middle and Upper Mousticrian. But 
in the Acheulean, and afterwards, such spearheads seem 
to be more usually made of flakes. The artist knew by 
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this time exactly how to split off a chip of the size which 
he required. 

Even in the Moasticrian, a triangular (lake could be 
used which had a curved edge, and reminds one roughly 
of the woman's knife of the present Eskimo. Both 
scrapers and points seem to us to have been intended for 
domestic use; they would be used to clean and prepare 
skins, boring holes in them by means of the point, and 
perhaps tying them on with sinews or thin strips of skin. 
It is not at all easy to say when they began to use bone 
both for spearheads and a wide variety of other purposes, 
but this was not apparently until a comparatively late 
Moustierian age. M. Martin has shown that in smashing 
horse-bones to get the marrow, splinters of bone well 
suited for needles, etc., would result; but these bone 
implements only become general in Aurignacian times. 
Could anybody kill even a young mammoth with a coup 
depoing? Certainly it hardly seem 3 likely. It is true 
tliat an oak-tree more than 20 inches in circumference 
has been cut down by a flint Palaeolithic axe. It required 
an hour and thirteen minutes of extremely hard work, 
and 2,200 cuts were made, removing q decimetres of 
wood, but this hardly show 3 that a flint axe would be 
effective against a lively mammoth or wild bull. 

But, as suggested above, we think the Neanderthal man 
had wooden lances and spears, clubs, and perhaps throw- 
ing-sticks, or knobkerries. In the Cotte de St. Owen, and 
also Cotte de St. Breladc in Jersey, large smooth stones 
(one S5 by 70 by q8 millimetres, and the other 180 by 125 
by 60 millimetres) were found which, it is suggested by 
Dr. Marett. were used for grinding or polishing. Such 
heavy smooth stones might be most useful in straighten- 
ing wooden lances, or even in rubbing them down. Then 
the Neanderthaler would almost certainly be expert in 
throwing stones, and these, being just round shingle 
pebbles, would be unrecognizable to us as weapons. How- 
far he used snares made of sinew or creepers we shall 
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probably never find out, but it is quite likely, for this is a 
very common method of hunting; but when one visits 
the beautiful valley of the Vezere to-day, or such places 
as the Trou du Frontal in Belgium, other methods of 
hunting seem probable enough. 

The valleys which the Vte&re and other streams have 
cut out of the chalk plateau are not a3 a rule large, being 
generally from a quarter to half a mile in width. The 
chalk forms broken precipitous cliffs, with here and there 
rockfalls, overhanging masses of rock beneath which 
shelters could be arranged. The height from the brow of 
the cliff to the flat alluvial of the valley way is apparently 
60 to 70 feet ; the undulating surface of the plateau is 
to-day dry, and with scarce water, but still able to support 
fairly good oak and other trees. The River Vdzere at 
Les Eyzies is about 60 yards wide with a rapid current, 
and has mud-banks 10 feet or so in height. This peculiar 
structure leads naturally to the formation of caves, wind- 
ing caverns, and rock shelters, for certain strata of the 
chalk cliffs are much harder, and resist denudation. 
Now, if we suppose this valley near 1^3 Eyzies in Acheu- 
ican and Monstierian times, it would lend itself to an 
infinity of devices for capturing game. The present 
reddish alluvial flat would be then a mixture of marsh, 
with occasional day-holes and almost impenetrable 
brakes of bramble, alder, hazel, and birch. The river 
would, as it does now, wind, sometimes to one side right 
to the edge of the diff, and then perhaps leave only a 
narrow path. There would be places here and there 
where the mud-banks {10 feet high) had been interrupted 
anil broken down, and to these places all animals would 
be obliged to come to drink, for the chalk plateau was 
probably almost waterless. The cliffs, often vertical and 
dangerous even to-day, would be even more formidable 
precipices with holes, rocky talus, and their steep faces 
masked by scrub and forest. 

In such a country clever and courageous hunters could 
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watch, and perhaps arrange snares near the water-pths. 
They could, as the Red Indians used to do, drive the 
bison with firebrands and yells over the cliffs, or perhaps 
into difficult bog-holes, where at least one or two might 
not escape. 

The country near Namur, where the Trou du Monton 
and Trou da Frontal open into narrow, deep gorges, is 
even wilder and more difficult. In fact, when one re- 
members the necessity of flint for the Neanderthal man, 
and that it is only in limestone or chalk districts that 
it occurs in quantity, this constant association of early 
man with the gorges and defiles of rugged country is not 
so strange after all. But in any case the life of the 
Neanderthal hunter must have been hard and difficult. 
All day long he would be cautiously picking his way in 
and out of the rock along the cliff-sides, through almost 
impenetrable thickets of bramble, blackthorn, and roses, 
which would cover fallen trees and occasional mud-holes; 
at any moment he might come across a Urns, a Lion, Bear, 
or Hyaena. Those Eat river valleys, now fertile, and culti- 
vated with the minute care of the French peasant pro- 
prietor, would be dense reed-beds, thickly grown brakes 
of alder, birch, and ash, muddy pools or stagnant oxbows, 
the haunt also of the most dangerous animals. He would 
pass silently in and about these thickets, eye and ear 
strained to the utmost. From the first light of dawn to 
the last lingering glow of the sunset he would be for ever 
hunting, tracking, watching. 

At dusk, the really dangerous time when rival Car- 
nivora were abroad, he would retreat to his rude rock- 
shelter or cave, and sleep beside the fire of branches 
collected by his women and children. Perhaps a rough 
wall or heap of stones would be collected before the 
entrance. Near it a pile of pebbles lay convenient to his 
hand. Such a life involves never-ending strain on body, 
brain, eye, ear, and nerve. It could only be endured by 
a small minority, and the selection of the fit would he 
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of the most rigorous character. The recent discoveries 
of M. Poyrony and Dr. Hauser show that Moustierian 
man, towards the end of his development, was by no 
means merely a savage brute. In three cases at least the 
body of the dead man or woman has been found under 
conditions which seem to imply a regular method of 
disposal of the dead. At Le Mousticr, at a spot only 
some 5 feet above the alluvium of the V6z£re, the skeleton 
of a boy about sixteen years of age was discovered. He 
lay on his right side with the right arm bent, so that his 
cheek lay upon his elbow. The left arm was stretched 
out, and within reach lay a particularly fine coup de poing 
(17 centimetres long) and a good scraper. Underneath his 
head was a sort of mosaic of carefully arranged flints. In 
various places around him were disposed a rich outfit of 
weapons and tools, including two small scrapers {one of 
which was extremely pretty), two burins (sharp-pointed 
flints for piercing holes), a sharp cutting knife, several 
rubbers, or scrapers, with hollowed sides (probably for 
wooden spears), and seventy-four other artefacts. Many 
bones of the Urus (Bos primigmius), some split for the 
marrow, were arranged about him. 

If one remembers the practice of many living savages, 
this youth’s burial seems to show a real affection, 7 as 
well as careful provision for his probable needs in a 
brighter and happier hunting-ground than his Neander- 
thaloid relatives ever knew; for the rich array of flint 
weapons means real self-sacrifice. Each flint was of real 
value, for it had involved a long toilsome and irritating 
labour. Yet they gave him all this precious wealth out 
of affection, and perhaps gratitude- It is, of course, 
purely a guess, but it has been suggested that he had lost 
his life when hunting the L'rus (wild bull), and possibly 
after some heroic deed of daring for which his tribe 
reverenced him. 

But the youth of Le Moustier is not the only case in 
which one seems to detect a certain reverent carefulness 
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in the disposal of the dead. One of the skeletons of La 
Ferrassie also lay on the right side, but with both arms 
and legs bent. The other lay on the back, but with both 
legs bent and the left arm stretched out. This also is 
very nearly the position of the old man of La Chapclle 
aux Saintes. Round him also were dint weapons, bone 
pointers, and bones of various animals split, so that in his 
future life the marrow might be ready for his use. Similar 
funeral customs are excessively common in practically all 
hunting peoples, and they are, so far as civilised man can 
follow the working of a savage mind, associated with a 
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belief in a future life. It seems, therefore, quite unneces- 
sary to doubt that the Neandcrthalcr had some sort of 
belief in another world. 

We have given above (p. 141) a short list of the places 
in which examples of the Neanderthal race have been 
found.* Perhaps a little more should be said of some of 
the more famous localities. The Gibraltar skull from 
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Forbes Quarry is unfortunately without any other evi- 
dence than the cranium itself, but is quite obviously a 
Neanderthalcr. Castillo, in Spain, is of special interest, 
as this cavern seems to have been inhabited from 
Moustierian times into the succeeding Aurignacian. In 
France M. Commont has, with the most extraordinary 
care, discovered the traces of human industries in every 
single stage, including the Acheulean and Moustierian 
from the Chcllcan to mediaeval. The minute and patient 
investigation by which he has succeeded in doing so can- 
not unfortunately be given here. One stage of the 
Moustierian is definitely associated in the Somme Valley 
with a warm fauna, which we assume to be that which 
lived in the middle of the Riss-Wurm Interglacial.* A 
conclusive proof of the existence of Moustierian man 
during the warm period between the Kiss and Wurm is 
afforded by the cavern of Wildkirchli, Santis, which is at 
an altitude of 5,000 feet. During both the Riss and the 
Wurm Ice Ages this cavern must have been inaccessible 
to mankind, so that there is every reason to think that 
man lived there during the Riss-Wurm Interglacial. 
Along with Moustierian tools were found the bones of 
cave bear, cave lion, leopard, wolf, stag, and chamois. 
For fuller evidence on this point, the reader must be 
referred to the work of Penck and Bruckner, who show 
that the distribution of Moustierian finds coincides with 
the explanation which we have adopted. At Krapina also 
the animals belonged to the warm temperate companion- 
ship. Moustierian man lived apparently during the Riss 
(Denise and Olmo), also in the warm phase of the Riss- 
Wurm Interglacial (Moustier and Wildkirchli) and in tho 
cold Steppe before and after the Wurm Ice Age, where we 
lose sight of him. 11 ’ The English remains arc, however, 
of special interest. Those at the Cotte de St. Owen and 
de St. Brcladc have already been mentioned. The first 
seems to belong to the Riss Ice Age. In the St. Brelade 
period, however, Jersey was part of the Continent, and 
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this would make the young man twenty to thirty years 
old, whose bones lay there a contemporary of the warm 
phase people of Moustieres-les- Amiens on the Somme. To 
the same phase seems to belong the cavern at LongclifTe. 11 
The jaw from Kent’s cavern is certainly a remnant of 
Homo Neanderthaleasis ; but as this famous place served 
as a refuge from the days of the sabre-tooth tiger until 
long after the Warm, there is no evidence to show where 
it belongs. 

The most difficult of the English finds are those of 
Galley Hill, Tilbury, and Bury St. Edmunds. The 
Galley Hill skeleton, discovered by Mr. Robert Elliot and 
described by Mr. Newton in 1895, was found in a gravel 
bed, 10 feet thick and 90 feet above the level of the valley. 
The obvious conclusion is that the man was drowned 
when the river flowed at this level ; in the same gravel 
characteristic Chcllean and Achculcan flints arc said to 
have occurred. The skeleton was at a depth of 8 feet from 
the surface, and wc do not see the slightest reason to doubt 
the testimony of those who saw it in place. The skull is 
by no means so rude and bestial-looking as that of the 
average Neanderthaler, but there certainly arc Neander- 
thal characters. The extreme length and cephalic index 
of 64, the strong bony ridges over the eyebrows, the large 
si« of the last molar tooth and the thickness of the skull 
(12 millimetres), are all very primitive or Neanderthaloid 
characters. M. Rutot looks upon him as a cross between 
the Neanderthal and the succeeding Cromagnon race. 

The skull is said, however, to be much more highly 
developed than that of other Xeandcrthalcrs, and the eye- 
brow ridges arc by no means so strong and heavy. Both 
the animals which occur in the gravel and the flint tools 
could perhaps best be explained as belonging to the Riss- 
Wurm Interglacial, but at a very early stage of it. That 
also would be the plain geological reading of the age of 
the gravels. It seems, then, that this very early English- 
man differed from his Continental (Neanderthal) contem- 
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poraries solely in being a trifle more longheaded and large 
brained. There is no insuperable difficulty in believing 
this. 12 But as we hope to show in another chapter, he 
seems on the whole to be more nearly related to the Aurig- 
nacian. The Bury St. Edmunds skull found at Westlcy 
in a pocket of the chalk was at a level of some zoo feet 
above that of the River Lark at Fornham. Achculcan 
tools and a mammoth tooth have been found in similar 
pockets on the same hill. This skull is very imperfect, but 
seems to resemble that of Galley Hill. 1 * So far as the 
evidence goes, it should belong to the same tribe. 

The Tilbury skull found at 34 feet from the surface 
during the excavations for the docks is much more 
markedly Neandcrthaloid than the two just mentioned. 
The eyebrow ridges arc large and bony, but the chin is 
well formed. We have not found any exact description 
of the strata above the skeleton. There seems no reason 
against its belonging to the Riss-Wurm Interglacial, prob- 
ably to the Middle or Warm phase. There is really no 
reason now to doubt the antiquity of any skull if it bears 
distinct evidence of Neanderthal characters. 

We must now leave the Neanderthal man. What 
became of him ? One school holds that lie was a distinct 
species of mankind and died out. But M. Stolyhwo has 
produced skulls of recent man with well-marked Neander- 
thal characters. He has also examined and measured 
forty-nine anatomical characters and finds that in eighteen 
of these, Homo neemd&rthalensis lies within the limits of 
variation in recent man, that in twenty-six characters he 
is beyond or below, but still partly within this range. Only 
in five characters is he quite outside the limit of H . sapiens. 1 * 

This seems to show that he was not a separate species, 
and did not die out altogether ; but that he was swamped 
by intercrossing with later invaders and that his descend- 
ants still exist in Europe (see p. 237). 

MM. Boule and Anthony, in a very elaborate study 
of the brain of the Neanderthaler at La Chapcllc aux 




